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Abstract

Faba bean (Vicia faba L.) plants usually express an indeterminate inflorescence
growth habit regulated by the gene TERMINAL FLOWERI (TFLI) which allows
the apical meristem to continuously produce new vegetative and reproductive plant
parts. In turn, this prolongs the growth and flowering period and causes an uneven
ripening of the pods. The opposite growth habit is determinate inflorescence where
the apical meristem evolves into a terminal inflorescence which can give a more
homogenous ripening of pods, a trait desired for its agronomical benefits especially
in a northern country like Sweden where the growing season is relatively short. In
this study, the 7FL1 gene and part of its upstream region was amplified, sequenced
and analysed from genomic DNA of eleven different faba bean varieties with
previously described growth habit, indeterminate or determinate, to explore the
genetic variation between the varieties. The aim was to find a genetic molecular
marker which could be used in plant breeding of new cultivars better adapted for
short growing seasons. Several SNPs were identified in the upstream region of
TFLI and were shown to be shared by varieties of the same inflorescence growth
habit, but no observed sequence difference was clearly separating all the
determinate varieties from the indeterminate. One of the mutant varieties showed
an SSR which distinguished it from all other varieties in this study. These findings
propose that there might be more than one genetic variation in the 7FL/ locus which
could cause the determinate inflorescence growth habit in determinate faba bean
varieties.

Sammanfattning

Akerbona (Vicia faba L.) har vanligtvis ett icke-determinant vixtsétt pa grund av
genen TERMINAL FLOWERI(TFLI) som gor att det apikala meristemet
kontinuerligt producerar bade vegetativa och reproduktiva vixtdelar. Detta véixtsatt
innebdr en lang tillvaxt- och blomningsperiod med ojdmn mognad av baljorna. Det
motsatta vaxtsittet ar determinant dér det apikala meristemet utvecklar en terminal
och avslutande blomstéllning som kan ge en mer homogen mognad av baljorna.
Denna egenskap i vaxtsitt dr efterfrigad da det innebir flera agronomiska fordelar
speciellt i ett nordiskt land som Sverige dar odlingssdsongen ar relativt kort. I denna
studie har TFLI-genen samt dess uppstromsregion amplifierats, sekvenserats och
analyserats frdn genomiskt DNA av elva olika genotyper av dkerbona med olika
véxtsdtt, determinant eller icke-determinant for att studera den genetiska
variationen. Malet var att hitta en genetisk molekylar markor som kunde urskilja de
tva vixtsitten och som kan anvindas inom vaxtforadling av nya akerbonsorter som
ar battre anpassade till korta odlingssdsonger. Skillnader i sekvensen mellan de
olika genotyperna kunde identifieras i uppstromsregionen av 7FL /, men ingen SNP
som tydligt skiljde de determinanta frén de icke-determinanta genotyperna hittades.
En av mutant-genotyperna visade en SSR vilket urskiljde denna genotyp mot de



resterande i studien. Resultaten tyder pa att det eventuellt finns mer dn en genetisk
variation som kan orsaka det determinanta véixtsdttet 1 determinanta

akerbonsgenotyper.

Keywords: Faba bean, growth habit, TERMINAL FLOWERI, genetic marker, legume, mutant
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1. Introduction

1.1. The role of legume crops

The Leguminosae (Fabaceae) plant family includes several important agricultural crops
which provides the world with both food and feed, and additionally plays an important
role for a more sustainable agricultural system (Magrini et al, 2018). Some of the
commonly cultivated legume crops are soybean (Glycine max), pea (Pisum sativum),
faba bean (Vicia faba), lentil (Lens culinaris) and chickpea (Cicer arientinum). The
species in the Leguminosae plant family is generally characterized by the legume fruit
which is a pod filled with seed/seeds (Allen, 2013). Agricultural legume crops can be
cultivated for many different purposes such as for the mature dry seeds, the immature
seeds and pods, or for the extraction of oils or starch, depending on the legume species.
Many of the grain legume crops have a high nutritional value containing protein, fiber,
starch, micro- and macronutrients and vitamins (Watson et al, 2017). Cultivation of
Leguminosae species in agriculture can also provide several environmental benefits.
One benefit is through the symbiosis with Rhizobium bacteria, which makes the legume
plants able to fix atmospheric nitrogen and so reduce the need of synthetic nitrogen
fertilizers for the legume crop itself and, in many cases, also the subsequent crop
(Watson et al, 2017). Another benefit is that by adding legume plants in the agricultural
landscape and the crop rotation the agrobiodiversity increases which can reduce pest
and pathogen outbreaks and also positively affect the soil structure and soil fertility
(Peoples et al, 2019).

In Sweden, as well as in Europe, a lot of legumes, typically soy bean, are imported both
for food and feed purposes. As much as 63 % of the plant protein use in the EU during
2016/2017 was imported, and for soy protein the self-succifiency rate was only 5 %
(European commission, 2018). Of the total plant protein use in the EU 93% was used
for animal feed and only 7 % for food. In Sweden, approximately 2 % of the arable
land has been cultivated with legumes in the past 5 years (Olsson, 2020) and the



percentage in Europe has been around 3 % (European commission, 2018). The two
most cultivated legume crops in Sweden are pea and faba bean (Olsson, 2020). An
increasing interest and demand for plant protein from consumers and food producers
has been seen in Sweden and in the EU for products such as fresh and frozen produce,
flour or other ingredient for different food products (Grimberg, 2019; European
commission, 2018). By adding more legume crops in the agricultural landscape the
self-sufficiency rate of both food and feed in Sweden could increase and the Swedish
food value chain could get more sustainable and competitive, which is a goal set by the
Swedish Government (Naringsdepartimentet, 2016).

1.2. Plant breeding targets for faba bean in Sweden

In this study, the focus has been on the legume crop faba bean. Faba bean is a crop
cultivated for the seeds which are used for both food and feed. The seeds are rich in
protein (27-32% of seed dry matter (Crépon et al, 2010)) and provide a good source of
carbohydrate, fibers, carotenoids, vitamins and minerals. It should also be mentioned
that the seeds contain antinutritional factors (ANFs) such as tannins which can reduce
the digestion and uptake of nutrients, and also vicine and convicin, which can cause a
medical syndrome called favism to individuals with the inherited disorder (Ray and
Georges, 2010). Through plant breeding of faba bean many of today’s faba bean
cultivars are low in ANFs. For example, there are white-flowering cultivars that have
lower levels of seeds coat tannins, as compared to the variegated (i.e. black and white)
flowered cultivars. Other important breeding targets for faba bean are higher yield,
earliness (shorter growth period), tolerance for abiotic and biotic stresses, and shape
and size of the seeds (Maalouf et al, 2018). Faba bean plants have a relatively long
growth period and in a northern country like Sweden it can be difficult for the crop to
reach maturity in time for harvest. With new cultivars better adapted to shorter growing
seasons it could be possible to grow faba bean in bigger parts of Sweden, including
more northern regions.

1.3. Genetic markers as tools in plant breeding

Selection of individual plants or lines expressing the desired target traits for use in
breeding programs can be performed by using so called genetic or molecular markers.
A molecular marker is detected at subcellular level as a DNA sequence with a known
approximate location on a chromosome which is associated with a specific gene or trait
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(George, 2012). Molecular markers can be applied during an early stage of the
development of a plant and allows plant breeders to efficiently monitor if a specific
trait of interest is present or not in the genotype, and then perform selection. With
molecular markers plant breeders can save both time and resources in the development
of new cultivars, as well as gaining a better understanding of the breeding material and
specific traits. Examples of molecular markers are Simple Sequence Repeats (SSRs)
which are repetitive DNA sequences of shorter motifs, and Single Nucleotide
Polymorphism (SNP) which is a single nucleotide difference at a specific site in the
DNA sequence between different genotypes (George, 2012). SNPs are highly
interesting markers since a single nucleotide difference in the coding DNA sequence
can change the amino acid sequence for a protein and furthermore affect its function.

1.4. Determinate and indeterminate inflorescence growth habit in faba
bean

As mentioned previously, one important target trait is to develop faba bean cultivars
that are early in development which gives a reduced growth period. Such cultivars
could extend the regions in which faba bean could be grown within, including more
northern regions in Sweden. One specific trait of interest which affect the growth period
of faba bean is whether the plant develops a determinate or indeterminate inflorescence.
The indeterminate inflorescence growth habit is the most common behavior in faba
bean and is characterized by the continuous production of new vegetative and
reproductive plant parts until a maximum number of pods have been produced or the
growth environment is no longer favorable (Sjodin, 1971). This growth habit prolongs
the reproductive growth and therefore extends the time to ripening of the pods on the
whole plant, i.e. some pods are mature while others are immature. Through induced
mutations in faba bean, mutants with determinate inflorescence growth habit were
identified (Sjodin, 1971). In contrast to the indeterminate plants, these determinate
plants reached a terminal vegetative phase and the inflorescence transformed into a
terminal floral meristem. Examples of faba bean plants expressing the two different
inflorescence growth habits can be seen in Figure 1. The determinate growth habit is
of interest from a plant breeder’s and faba bean grower’s point of view since it allows
a more concentrated ripening, and therefore a shorter growth period and an earlier
harvest. Faba bean cultivars with traits allowing for earlier harvest is of high interest in
the Swedish climate, where the long growth period of this crop is often a challenge.
Another advantage with determinate inflorescence growth habit in faba bean is that
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some varieties showed reduced plant height and thickening of the stem (Sjodin, 1971).
These traits reduce the risk of lodging and simplifies culture management and
mechanical harvesting.

Figure 1. T he apical meristem of A) an indeterminate variety, B) and C) determinate varieties. (Photos
Jenny Ostberg and Asa Grimberg)

1.5. Genetic control of flowering and growth habit in plants

In studies of the genetic control of the inflorescence growth habit and the onset of the
floral transition in plants, the most well studied species is Arabidopsis thaliana, which
also like faba bean usually express an indeterminate inflorescence growth habit. The
maintenance of the indeterminate inflorescence growth habit with the continuous
development of new leaves and flowers occurs in the shot apical meristem (SAM) at
the tip of the plant shoot. Three different genes are known to be mainly responsible for
the regulation and development of the inflorescence architecture in A. thaliana. These
are TERMINAL FLOWERI (TFL1), a gene promoting inflorescence meristem identity,
LEAFY (LFY) and APETELATAI (AP1), which both are floral meristem identity genes,
promoting floral transition in the SAM (Benlloch et al, 2015). Together they maintain
the balance between inflorescence and floral meristem identity at the SAM. TFL1 is a
protein acting as a repressor of flowering by repressing the gene expression of LFY and
AP, and so maintaining the indeterminate growth of the inflorescence. In the same but
opposite way, the gene expression of 7FLI is repressed by the presence of LFY and
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AP1, which allows the formation of floral meristem (Figure 2). The balance of
inflorescence and floral meristem development is maintained through regulated
expression levels of the three genes during different phases of plant development.
Mutation in the 7FLI gene has shown to increase the expression of LFY and AP and
resulted in determinate growth of the inflorescence, meaning development of a terminal
floral meristem instead of an inflorescence meristem (Benlloch et al, 2015). Another
important key regulatory protein which acts as a florigen, a signal of floral stimulus, is
the FLOWERING LOCUS T (FT). FT is a leaf-derived photoperiodically regulated
floral stimulus, which is transported through the phloem companion cells from the leaf
to the shoot apical meristem (SAM) where it promotes the onset of floral transition by
activating the floral identity genes AP/ and LFY (Taiz et al, 2018). Altogether, TFL1
and FT can both be regarded as key regulators of the inflorescence development and
flowering time. The two proteins have opposite functions as a repressor and an
activator, respectively. Interestingly, the primary sequences of these two proteins are
highly similar and a single amino acid substitution can convert the function of FT into
TFL1, and vice versa (Zhu et al, 2020).

TRL1YS )F
\QAPLFY

Figure 2. Meristem identity genes in Arabidopsis thaliana (Benlloch et al, 2015). Illustration shows
the mutual repression of the meristem identity genes TFL1 and API/LFY, which controls the
maintenance of the indeterminate inflorescence growth habit in A. thaliana.

Among legume crops the genetic control of flowering and growth habit has been most
studied in pea, Pisum sativum. Genes in pea that are homologous (which means genes
that share a common ancestor) to the genes controlling meristem development and
identity in A. thaliana have been described and studied for pea. The regulation of the
meristem identity in pea seems to be in many ways similar to the regulation in 4.
thaliana but there is one important difference between the two species, which makes
the regulation in pea more complex. A. thaliana develops a simple inflorescence
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architecture, where flowers are directly developed from the main inflorescence (I1 in
Figure 4), while pea (and legumes in general) produce a more complex compound
inflorescence, where the main inflorescence produces secondary inflorescences (I2 in
Figure 4) which in turn develop flowers (Figure 3)(Benlloch et al, 2015). The known
homologous genes of A.thaliana LFY and API are known as PROLIFERATING
INFLORESCENCE MERISTEM  (PIM/PEAM4) and UNIFOLIATA (UNI),
respectively, in pea. The inflorescence meristem identity gene 7FL/ has a homologous
gene in pea known as DETERMINATE (DET) or PsTFL 1a which regulates the primary
inflorescence (I1) meristem identity and the indeterminate growth habit (Benlloch et
al, 2015). As mentioned earlier, legumes have a more complex compound
inflorescence architecture and therefore an additional gene which controls the
secondary inflorescence (I12) meristem identity is also known to be involved called
VEGETATIVEL (VEGI). DET/PsTFL1a and VEGI repress each other’s expression and
regulates the balance of indeterminate growth and the formation of secondary
inflorescence, while the floral meristem identity in the secondary inflorescence (12) is
controlled by PIM/PEAM4 which represses VEGI (Figure 4) (Benlloch et al, 2015).

INDETERMINATE
SIMPLE COMPOUND

Figure 3. Different types of inflorescence architecture in plants (Benlloch et al, 2015). The illustration
shows the different types of inflorescence architecture in A.thaliana (left) and legumes (right). Open
circles represent flowers and arrows represent indeterminate shoots.
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Figure 4. Meristem identity genes in pea (Pisum sativum). Model for specification of meristem identity
in the compound pea inflorescence. In the pea inflorescence apex, DET expression in the primary
inflorescence meristem (12), VEGI in the secondary inflorescence meristem (12) and PIM in the floral
meristem (F) are required for these meristems to acquire their identity. Expression of these genes in
their correct domains is maintained by a network of mutual repressive interactions (Benlloch et al,
2015).

The genetic knowledge about the regulatory mechanisms of inflorescence growth habit
available for 4. thaliana and P. sativum can be used for better understanding of the
same regulation in faba bean, V. faba.

In previous studies, a molecular marker for the determinate growth habit in faba bean
was developed (Avila et al, 2006; Avila et al, 2007). The marker was located on the
TFLI sequence and was represented by a single nucleotide substitution, a SNP.
However, the preciseness of this molecular marker was shown to be limited, i.e. it could
only differentiate between a limited number of varieties with determinate and
indeterminate growth habit. Therefore, it is of interest to develop new more precise
markers for determinate growth habit in faba bean that can be used in breeding
programs in the future. TFLI is one of the highly interesting target genes for such
marker development.

1.6. Aim of thesis

In this study, eleven varieties of faba bean with different inflorescence growth habit,
determinate or indeterminate, were selected for comparison of the 7FLI locus,
including part of the upstream promotor region of the gene, to explore potential
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polymorphism in the DNA sequence. The upstream promotor region of the gene is of
high interest since it is containing sites to which transcription factors and other
regulatory elements can bind to which affect the transcription and expression of the
gene. With a better understanding of the regulation of the inflorescence growth habit
in faba bean, and with more precise molecular markers, new cultivars with a growth
habit better adapted for shorter growing seasons could be developed.
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2. Material and methods

Selection of faba bean varieties

In this study, eleven varieties with known growth habit, either determinate or
indeterminate were selected. The selected varieties were the following: Mikko,
Pirhonen, Fanfare, Aurora, Taifun, Tina, Tinova, Bruno, TicolH, TicolL, and O38. Of
these varieties the first five ones were indeterminate, and the other six were
determinate.

Seed surface sterilization and plant growth conditions

Seeds from the selected varieties were surface sterilized using 1% hypochlorite, 0,25
%o Silwet and sterile water, and treated under agitation for 5 minutes. The seeds were
then treated with a solution of 70 % ethanol, 0,25 %o Silwet and sterile water, under
agitation for another 5 minutes, and then washed with sterile water in a sterile bench.
Seeds were sown in germination media consisting of 2 strength MS (2.2 g/L)
(Murashige-Skoogh medium, Dushefa Biochemie), sucrose (5g/L) (Duchefa
Biochemie) and bacto agar (7g/L) (Saveen Werner). Three seeds of each variety were
sown, except for the variety O38 where only two seeds were available (Figure 2). The
seeds were placed in a growth chamber (22°C + 2°C, 16 h photoperiod (at 60—70 umol
m-2 s—1) and leaves were harvested as they appeared and immediately snap-freezed in
liquid nitrogen. All samples were milled to a fine powder using metal beakers and
beads chilled with liquid nitrogen (Retsch® MM400 Mixer Mill). The milling settings
were 30 Hz for 40 seconds.
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Figure 2. Boxes with seeds sown in germination media and placed in growth chamber.
(Photo Jenny Ostberg)

Genomic DNA extraction

Genomic DNA from the milled plant material of each variety was extracted using
Nucleospin® plant II (MACHERY-NAGEL). In brief, genomic DNA was extracted
using lysis buffer (PL1) and the crude lysates were cleared by the Nucleospin® plant
filters and centrifugation which removed polysaccharides, contaminations, and residual
cellular debris, leaving a clear flow through. The clear flow through, containing the
genomic DNA, was mixed with the binding buffer so that the genomic DNA could bind
to the silica membrane in a second plant filter. The filter with the genomic DNA was
then washed using washing buffers to remove contaminants. Finally, the genomic DNA
was eluted once using low salt elution buffer into 50 pL and the concentration was
measured with Nanodrop (Saveen Werner) or DNA chip (Xpose).

Amplification of TFLI gene in faba bean

The whole TFLI gene was amplified from faba bean varieties 038, TicolL and Tinova,
using Phusion U Multiplex PCR Master Mix (Thermo Scientific), with the primer set
TFLI C (ATGGCAAGAATGGCTCAAGAAC) and B
(GCGTCTTCTTGCAGCGGTT), available from Avila (2006) & Avila (2007). Three
different PCR (Polymerase Chain reaction) settings were applied with an increasing
annealing temperature to test which gave most of the desired product (Table 1). The
Tm calculator from Thermo Fisher was used to calculate the optimal annealing
temperature for the primers, and the PCR machine used was a Unocycler (VWR).
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Table 1. PCR settings for amplification of the TFLI gene in faba bean. Three different
annealing temperatures were tested to see which gave most of the desired PCR product.

Step Temperature, °C Time
Heating lid 105

Initial 98 30 sec
Denaturation 98 10 sec
Annealing 58.1/61.6/64.4 30 sec
Extension 72 30 sec
Final 72 3 min
Storage 12 infinite

Amplification and cloning of upstream region of the 7FL1 gene in faba bean

The upstream region of 7FLI was amplified using PCR with two different
combinations of primers (1 and 2, see Figure 3) and the Phusion U Multiplex PCR
Master Mix (Thermo Scientific).

Combination 1:
Forward primer Vfab_F1 (GTGTACGTGTAGGGGARAG) and
Reverse primer: Vfab R1 (ATCTCATGTCAGCACCATC)

Combination 2:
Forward primer: Vfab_F1 (GTGTACGTGTAGGGGARAG) and
Reverse primer: Vfab R2 (AGGATCTCATGTCAGCACCATC)

Figure 3. Primer sequences and combinations for amplification of
upstream region of TFLI.

The two primer combinations were expected to yield a PCR product covering
approximately 300 base pairs upstream of 7L/ gene and around 180 base pairs of the
TFLI gene. The expected size of the obtained fragment was approximately 500 base
pairs. The PCR machine Unocycler (VWR) was used for all PCR reactions and the
PCR cycle settings were as follows in Table 2. Two different annealing temperatures
(56°C and 58°C) were tested to see which gave most specific fragment of the expected
size (i.e. 500 base pairs). The Tm calculator from Thermo Fisher was used to calculate
the optimal annealing temperature for the primers.
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Table 2. PCR settings for the PCR reactions for the amplification of the upstream region of
TFLI1. Two different annealing temperatures were tested to see which gave most specific

fragment of expected size (i.e. 500 bp).

Step Temperature, °C Time
Heating lid 105

Initial 98 30 sec
Denaturation 98 10 sec
Annealing 56/58 30 sec
Extension 72 30 sec
Final 72 3 min
Storage 12 infinite

The PCR products from both amplifications were analysed on agarose gel using
electrophoresis to see if the fragments of the expected sizes (around 1000 bp for whole
TFLI gene, and around 500 bp for upstream region of 7FLI) were present, and to
examine if the primer combinations were successful. Selected PCR products were
ligated into plasmids using the CloneJET PCR Cloning kit (Thermo Scientific) and
following the protocol for blunt-end cloning. The ligations were then transformed with
chemically competent cells (One Shot ®, Thermo Fisher) heated in a water bath,
allowing the pores of the cell membrane to open and the plasmid to enter. The cells
were then spread onto LB agar plates and placed at 37 °C overnight. Colonies from the
plates were harvested individually and inoculated into liquid LB media with antibiotic
(ampicillin) and grown at 37 °C with shaking at 225 rpm, overnight. The plasmid DNA
was purified using the GeneJET Plasmid Miniprep Kit (Thermo Scientific) and DNA
concentration was measured using DNA chip (Xpose). To ensure the samples
contained the target fragment digestion of the DNA was performed using the Fast
Digestion of DNA protocol (Thermo Scientific) with the restriction enzyme BglIl. 10X
FastDigest®Green buffer was used. Samples were then run on gel with a 100 base pair
ladder and a 1 kb ladder. Samples showing target fragments on gel were selected and
sent for sequencing. The samples were sent to Eurofins Genomics or LGC Biosearch
Technologies, both using Sanger sequencing. Each variety was represented with four
individual replicates to ensure coverage of possible allelic differences of 7FL1 between
the genomes, since faba bean is a diploid.
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Bioinformatic analysis of sequences

Data from the sequencing results were uploaded and analysed using the software CLC
Main workbench 20.0.4. All sequences were trimmed to remove parts belonging to the
plasmid. The sequencing data was aligned both per variety with the four different
replicates and aligned with one representative sequence per variety. The presence of
Single Nucleotide Polymorphism (SNP), Simple Sequence Repeats (SSRs) and other
sequence differences were investigated.

Binding site analysis of upstream region of the TFL1 gene

To further explore the upstream region sequence of 7FL1, a binding site analysis was
performed, using the database PLACE (Higo et al, 1999).
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3. Results

Eleven different varieties with known growth habit, determinate or indeterminate
inflorescence, were grown in sterile conditions and leaf tissue was harvested using
liquid nitrogen for snap freeze. One variety, Taifun, did not germinate and was
excluded. DNA was extracted from the remaining ten varieties and PCR reactions for
amplification of both the TFL/ gene and the upstream region of 7FL/ was performed
(Table 3). The PCR products were ligated into plasmids and transformed into
chemically competent bacterial cells for cloning. Plasmid DNA that was purified from
bacterial cells were sent for sequencing and analyzed to identify sequence differences
between the varieties.

Table 3. The eleven different varieties, their growth habit and the amplifications that were performed
for each variety.

Variety Growth habit Amplification of Amplification of
upstream region of 7FL] | whole TFLI gene

Tina Determinate v

Tinova Determinate v v

Bruno Determinate v

TicolH Determinate v

TicolL Determinate v v

038 Determinate v v

Mikko Indeterminate v

Pirhonen Indeterminate v

Fanfare Indeterminate v

Aurora Indeterminate v

Taifun Indeterminate
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3.1. Amplification of the 7FL1 gene and the upstream region
of TFLI

Amplification of the 7FL/ gene in faba bean
A PCR reaction was performed to amplify the whole 7FL/ gene using genomic DNA

from three chosen varieties, but only two of them, 038 and TicolL showed successful
amplification of the gene with clear fragment around the expected size 1000 bp (Figure
5). The PCR reaction based on DNA from Tinova showed several weak bands of
different sizes and amplification of 7FL/ in this variety was therefore not regarded
successful. Three different PCR settings (i.e. annealing temperature was 58.1°C,
61.6°C, or 64.4°C) were performed to test which gave results with most specific
fragment of the expected size. The selected PCR products from O38 and TicolL
belonged to samples amplified using the annealing temperature 61.6 °C.

1000 bp —» -

i

038 Tinova TicolL

Figure 5. Gel showing PCR products from amplification of TFLI gene in faba bean derived from
three different annealing temperatures and three different varieties. Arrows point out which products
were selected for cloning.

Amplification of the upstream region of 7FL/

For each variety, two different combinations of primers were applied and run in the
PCR, primers Vfab_F1 with Vfab R2, or Vfab_F1 with Vfab R2. Primers Vfab R1
and Vfab_R2 were located at the beginning of the known sequence of the T7FLI gene
in V. faba (Figure 6). The forward primer Vfab F1 was designed by using previous
knowledge of genomic partial sequences upstream of the 7FL1 gene in Pisum sativum
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and Medicago truncatula, two model species within legume genomics. A region of the
upstream sequence with high homology between P. sativum and M. truncatula was
selected as a basis for the design of Vfab_F1. Primer Vfab F1 included an R in the
sequence (see Figure 3) which means it could be either an A or a G nucleotide. This
was included because that was the only position where there was a deviation between
the sequences of the two species.

Upstream region TFL1 gene
Vfab_F1
’ ATG
-
Expected fragment size: around - ~ Vfab_R2
500 base pairs Vfab_R1

Figure 6. The Expected size of the obtained PCR fragment. The primers used covered both upstream
region and beginning of TFL1 gene. Expected size of fragment was around 500 base pairs. ATG marks
start of the TFLI gene.

Two different annealing temperatures in the PCR reaction were tested. In the first run,
the annealing temperature was 56 °C, and in all the following runs the annealing
temperature was 58°C. A clearly defined fragment of around the target size 500 base
pairs was visible in both gels with both primer combinations (Figure 7). However, less
fragments of other sizes were visible in the gel with the PCR annealing temperature at
58°C. PCR products chosen for cloning were selected based on which samples showed
the most specific desired product on the gel (Table 4).
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--------! <«— 500 bp < 500bp

Figure 7. Examples of gels showing PCR products from amplification of the TFL1 upstream region
at different annealing temperatures. A) Annealing temperature was 56°C. B) Annealing temperature
was 58°C.

Table 4. Settings for the PCR products from amplification of the upstream sequence of TFLI in faba

bean chosen for cloning.

PCR annealing Primer combination

temperature
TicolL 58°C Vfab F1+ Vfab R1
TicolH 56°C Vfab F1+ Vfab R1
Bruno 58°C Vfab F1+ Vfab R1
Aurora 56°C Vfab F1+ Vfab R1
Tina 58°C Vfab F1+ Vfab R1
Tinova 58°C Vfab F1+ Vfab R1
Mikko 58°C Vfab F1+ Vfab R2
Pirhonen 58°C Vfab F1+ Vfab R1
038 58°C Vfab Fl1+ Vfab R1
Fanfare 58°C Vfab F1+ Vfab R1

Selection of samples sent for sequencing
PCR products from the two amplifications were successfully ligated into plasmids and

then transformed into chemically competent cells. The purified plasmid DNA samples
showed concentration values between 76-152 ng/uL. Using the restriction enzyme
BgllI for digestion of the plasmid DNA, clear fragments of the desired sizes (1000 bp
for the TFL1 gene, and 500 bp for the upstream region of 7FL1) were visible in several
samples after separation on agarose gel (Figure 8 and figure 9). Those samples that
showed clear fragments of desired sizes were selected for sequencing. Four samples
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from each variety that showed the desired fragment sizes were sequenced to ensure
coverage of possible allelic differences.

|
[

e ) ) ) ) ) ) Wy ) Sy

1000 bp —> iR R I S —

Figure 8. Example of gel picture showing digested plasmid-DNA products for the whole TFLI gene

using restriction enzyme Bglll. Gel shows clear fragment around the target size of 1000 base pairs for
all samples.

500 bp —»
500 bp —»

Figure 9. Examples of gel pictures showing digested plasmid-DNA products for the upstream region
of TFL1 using restriction enzyme Bglll. The gels show clear fragment around the target size of 500

base pairs for all but one sample after digestion by the restriction enzyme BglIl.
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3.2. Variety differences in sequence of faba bean TFLI gene
and the upstream region

DNA-fragments containing the whole 7FL/ gene, and fragments containing upstream
region of 7F LI were sequenced using Sanger sequencing and then trimmed and aligned
to identify sequence differences between the varieties.

Genetic variation in the 7FL [ gene

Three faba bean varieties were selected for amplification of the 7FL1 gene, two of them
showed successful products for sequencing (i.e. 038 and TicolL). These sequences
were aligned with previous results of 7FL/ available from Avila et al (2007) to evaluate

the marker developed in their study which should distinguish determinate varieties
from indeterminate. Both O38 and TicolL have previously been described as having
determinate inflorescence growth habit. However, in this study, only TicolL showed
the SNP described for determinate inflorescence growth habit while O38 unexpectedly
showed the SNP described for indeterminate inflorescence growth habit (Figure 10).
The complete alignment of the TFLI sequences can be found in appendix, Figure S1.

20 40

I 1
2n52. TFL1.EF193847 BFCCHEECHEE FccETEEECE BEBEETHEETT cifccHECHEG 40
20HTFL1.EF193852 BTCCHEECHEE TccETEEECE HEEE BTT cTTccHEHEcHEG 40
Alarga TFL1.EF193848 BTCCHEECHEE TccETEEECE BEEBEBCHETT cTiiccHEcCEG 40
Verde bonite TFL1.EF193849 BT CCHEECEE TccETEEECE EEBEBCEETT cTTccHEGHG 40
TicolL1 TFL1 BTFGCHEECEE TccETEEECE BEEBEBCEETT cTTccEEGHEG 40
0382TFL1-RC ETGCHEECEE TccETEEECE BEEREBTEETT cTTccHECHEG 40

Consensus ATGGCAAGAA TGGCTCAAGA ACCACNRATT GTTGGAAGAG

100%

Conservation H ‘ ’ 1 ’ ‘ ’ ’

2= | EAAR LA TMNC‘ 1A ‘CC‘C H'H' f\'”'(\(\l IALA

seasercerooo ATGCAAGAA TEGCTCAAGA ACCAQRRATT GTTGGAAGAG

Figure 10. Alignment of the first 40 bp of the TFL1 sequence. The box indicates the location of the
SNP marker identified by Avila et al (2007). The varieties 2N52 and 29H are previously described as
having indeterminate inflorescence growth habit. Alarga, Verde bonite, TicolL and O38 are previously
described as having determinate inflorescence growth habit. 038 shows the SNP for indeterminate

inflorescence growth habit, while TicolL shows the SNP for the determinate inflorescence growth habit.
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Genetic variation in the upstream region of 7FL1

The upstream region of 7FL 1 was amplified and sequenced for ten faba bean varieties.
These sequences were aligned to explore SNPs and SSRs, which are highlighted in
boxes in Figure 11. In total, seven different locations of variety differences were found
in the sequences. In Table 5 these differences, their location on the obtained sequence,
and which varieties that share the same difference is presented. I should be noted that
primer Vfab _F1 included an R in the sequence where there was a variation between P.

sativum and M. truncatula, which means it contained two different primer sequences
with either an A or a G nucleotide. The sequencing results show that both primer
variations could be used to obtain successful PCR products for almost all products,
only a few showed a clear preference (Table 5). Due to this, variety differences at this
location (box 1, Figure 11) are therefore not discussed further as ‘true’ SNP.

In summary, no single identified SNP or SSR clearly separated the determinate
varieties from the indeterminate varieties, but several SNPs were shared by varieties of
the same inflorescence growth habit, but not all SNPs (Table 5). For example, Bruno,
TicolL and TicolH showed the same differences throughout the whole sequence, and
so did Mikko, Pirhonen, Fanfare, Tina and Tinova. 038 showed an SSR of a three
nucleotide addition in the sequence (box 4, Figure 11) which differed from all other
varieties. In appendix the four replicates of each variety can be found (Figure S2-S11).
The results showed that in most varieties the sequences from the four replicates were
identical.
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D'-’:I

TGTTHEG
TcEBTGTTEG
TcEETcTTHEG
TGACTGTTAG

TTACAACAAG

TTCTTGACTC

BEERRECTET

AAACAAGTCT

GTTTACGAN

TEEETGCEER
TCAATGGCCA

AGGATGAARA

IGIG=IIIII446

TCHGTITTTTE 44
TCHCTTITTTE 443
TGAGTTTTTC

CCTTCCACTA

ACAACAAG

TCAACACCAA

ARACAAG!

ACCCAAAGTT

0CCA

OO0

006

®
=

HA A ===

DOOOOO 066

TcHE!
GTGCTGACAT

CCTTCCACTA

GIGI=-I

M
GAGAT....

CAACACCAR

in sequence and is explained in Table 5

AGCCARAG

31

GRAATTGATG

GTGCTGACA



Table 5. Identified differences in the sequence of TFLI upstream region and part of the TFLI gene.
The differences are numbered according to the boxes in Figure 11 and the location on sequence is
referring to the numbers of bases from start in the sequence obtained in this study. °/1+ A means that two
out of four sequencing replicated showed an A in the sequence, while two replicated showed a G (see
text for further explanation).
Box nr and difference Location on sequence Variety
1. Primer variation 17 Mikko #/4 A
Pirhonen %/4 A
Fanfare /4 A
Aurora ¥ A
Tina% G
Tinova ¥4 A
Bruno /4 A
TicolH /s A
TicolL % A
038 4/4 A
2. Deletion (no T) 184 Bruno
TicolH
TicolL
038
Aurora
3. T instead of C 187 Bruno
TicolH
TicolL
038
Aurora

4. Addition of three 243 038

nucleotides (SSR)

5. C instead of T 262 Bruno
TicolH
TicolL

6. Addition of C 305 Aurora

7. G instead of T 344 (on TFLI coding Bruno

sequence) TicolH

TicolL
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Binding site motifs in the upstream region of TFL1 gene

To further explore the differences in the upstream region sequence of TFLI, a
prediction of binding site motifs was performed, using the database PLACE (Higo et
al, 1999). Genomic sequence from Pisum sativum and Medicago truncatula was
included in the analysis to explore possible similarities and differences between the
different species. The sequences from P.sativum and M.truncatula were derived from
NCBI and starts where the primer Vfab F1 begins and ends at translational start of
TFLI gene. The result showed that P.sativum, M.truncatula and all V. faba varieties
included in this study, possibly shared several binding site motifs. Some were predicted
to be present in V.faba and P.sativum only, and others were instead predicted to be
present in V.faba and M.truncatula. Predicted differences were also found between
V.faba varieties, for example an IBOXCORE motif which was shown to be present in
all studied V.faba sequences (and in the sequences for P.sativum, and M.truncatula)
except for in the sequence from the variety Bruno. Another predicted difference was
shown in the sequence of the variety O38. As mentioned above, 038 had an additional
three nucleotides in position 243 in the upstream region of 7FLI (Figure 11). This
addition resulted in an extra RAVIAAT motif. All other varieties contained five
repeated RAVIAAT motifs, while O38 contained six (see Table S1). Another
difference among the sequences shown in the prediction was the presence of
TAAAGSTKST1 and SEFAMOTIFGM7S motifs. These motifs were shown to be
present in only a few varieties. In Table 6, the predicted binding site motifs found in
the upstream region of 7FLI is presented. Motifs specific for P.sativum and
M.truncatula are not included in Table 6, but can be found in a more comprehensive
table in appendix (Table S1), which also includes repeats of the motifs. A sequence
alignment of the upstream region of 7FLI in P.sativum, M.truncatula, and V. faba
cultivar Mikko, can be found in appendix (Figure S12) where the similarities in
sequence motifs also can be seen.
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Table 6. Predicted similarities and differences in binding site motifs in the upstream region of TFL1
for Vicia faba varieties, Pisum sativum and Medicago truncatula.

Al ABRELATERDI
’ ACGTATERDI1
Vicia faba varieties (Mikko, Pirhonen, Fanfare, ACGTOSGLUBI1
. . . . . ARRIAT
Aurora, Tina, Tinova, Bruno, TicolH, TicolL, O38), BIHD10S

Pisum sativum, Medicago truncatula CAATBOX1
CACTFTPPCA1

CAREOSREP1
CURECORECR
DOFCOREZM
EBOXBNNAPA
GATABOX
GT1CONSENSUS
GT1GMSCAM4
GTGANTG10
INRNTPSADB
MYBIAT
MYCCONSENSUSAT
NODCON2GM
OSE2ROOTNODULE
POLLENI1LELATS52
RAVIAAT
ROOTMOTIFTAPOX1
SEFIMOTIF
TATABOX2
TATABOXS
WRKY710S8
CATATGGMSAUR
MARTBOX
MYBPZM

POLASIG1
POLASIG3
SEF3MOTIFGM
TATABOX4

GT1CORE
SEBFCONSSTPR10A
WBOXHVISO1
WBOXNTERF3

MYBST1

PREATPRODH

RBCSCONSENSUS
RHERPATEXPA7

IBOXCORE

V. faba and P. sativum

V.faba and M. truncatula

V.faba varieties only

All but Bruno, TicolL and TicolH
PYRIMIDINEBOXOSRAMY 1A

SEF4MOTIFGM7S
TAAAGSTKSTI

Aurora
All but Tina and Tinova
All but Aurora, Bruno, TicolL, TicolH, O38 and

M. truncatula
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4. Discussion

In this study, the polymorphism in the 7FLI locus of determinate and indeterminate
varieties of faba bean was analyzed. A previously developed genetic marker in the
TFLI gene for distinguishing determinate from indeterminate growth habit in faba bean
varieties (Avila et al, 2007) was tested, but showed limited effectiveness. This result
show that new genetic markers with higher precision needs to be developed for the
determinate growth trait, which potentially can be located outside of the coding gene
sequence. Therefore, the upstream region of 7FLI was amplified and sequenced for
ten different faba bean varieties to explore potential differences that could affect the
expression of the 7FLI gene. The varieties used in this study were Bruno, TicolH,
TicolL, 038, Tina, Tinova which have determinate inflorescence growth habit, and
Mikko, Pirhonen, Fanfare and Aurora which have indeterminate inflorescence growth
habit. The growth habit of all these varieties except for O38 have been confirmed by
previous phenotype analyses under greenhouse conditions (Hanna Ohm, Alnarp,
2019). 038 is a mutant from Jan Sjodin’s collection described with determinate growth
habit, donated to the Nordic Genetic Resource Center.

In the upstream region of faba bean 7FL1, four SNPs were observed, and an addition
of three nucleotides in one of the varieties (038). No observed difference in the
sequences was clearly separating the determinate varieties from the indeterminate, but
several SNPs were shared by varieties of the same inflorescence growth habit,
proposing that there could be more than one genetic variation that could cause the
determinate inflorescence growth habit in faba bean. In fact, observations of plants in
greenhouse might indicate that the phenotype of determinate inflorescence growth
habit could vary among determinate varieties. Examples of the phenotype of the shoot
apical meristem of two determinate and one indeterminate variety are shown in Figure
1. The images might possibly illustrate an example of variation of the determinate
phenotype, which would be interesting to look further into in the future.

The genetic differences between the studied varieties were all found in the upstream
region at 180-350 base pair from start of the sequenced upstream fragment. This could
indicate that this region in the upstream sequence is important for the regulation of
TFLI transcription (i.e. might contain binding motifs for transcription factors).
Studying the similar region upstream of 7FLI in other closely related species of faba
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bean such as Pisum sativum (pea) and Medicago truncatula (barrel clover) might lead
to more interesting findings.

To further explore the polymorphism found in the upstream region of 7FL1, a binding
site analysis was performed using available software. The prediction showed that some
of the identified SNPs from the comparative study of faba bean varieties resulted in
changes of the predicted binding site motifs. For example, all varieties but Bruno,
TicolL and TicolH had a cis-regulatory element (an element located on the upstream
region of a gene which can regulate the gene’s expression) called IBOXCORE which
is a conserved sequence upstream of light-regulated genes of both monocotyledons and
dicotyledons. This element is one of many that are involved in plant response to light
(Junhua et al, 2014). Since light is an environmental factor that affect several aspects
of growth and development of a plant, including the onset of flowering, it can be
possible that a SNP that affects the IBOXCORE in the upstream region of 7FL/ could
affect the growth habit. Another interesting finding is the addition of an extra
RAVI1AAT motif in O38, found at the three nucleotide addition site in the upstream
region of TFLI. RAV1AAT is an AP2/EREBP-like protein which belongs to the
AP2/EREBP family of transcription factors which can regulate several developmental
processes in plants including flower development (Riechmann et al, 1998). The results
from the binding site analysis are predictions made from a software and would have to
be verified experimentally for confirmation.

The conclusion from this study was that sequence differences between determinate and
indeterminate faba bean varieties could be found within the upstream region of 7FLI,
which in turn affected the structure of the predicted binding sites for regulatory motifs.
None of the identified sequence differences or similarities between the studied varieties
could be used as a marker for the growth habit type, determinate or indeterminate, but
several interesting findings propose that there might be more than one genetic cause
for the determinate inflorescence growth habit in faba bean. Further studies of the effect
of the identified SNPs in the upstream region of the 7FL] gene, as well as the addition
of the three nucleotides in the determinate variety 038, is necessary for better
understanding and development of a more precise marker, or markers, for the
determinate inflorescence growth habit in faba bean. With genetic markers plant
breeders can save both time and resources in the development of new high-yielding
faba bean cultivars with agronomic traits better adapted for a northern country like
Sweden.
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20 40
1
2N52. TFL1.EF193847 BEcCHEECHEE IGGlImGI BEBEETHEETT ciTccHEcHEG 40
20H.TFL1.EF193852 BTCCHEECHEE TccETEEECE HEBEETEETT ciTccHEGHG 40
Alarga TFL1.EF 19384 BTGCEEEGCEE TccETEEECHE EEBEECHEETT cTTcGHEGHEG 40
Verde bonite. TFL1.EF193849 BTGCEEECEE TCCETEEECE EBEEBCEETT CTTGCHEGHEG 40
TicolL1 TFL1 BTGCEBEECEE TccETEEECE EEBEECEBTT ciTccHEGHG 40
0382TFL1-RC ETGCEEECEE TccETEEECE BEEEBEBTEETT GTTCCHEEGHEG 40
Consensus ATGGCAAGAA TGGCTCAAGA ACCACNAATT GTTGGAAGAG
100%
Conservation
o%
200
s, NTGHOMGM. TECCTCRRG ACCAMATT
0.0nits
2N52. TFL1.EF 193847 FGBE GGIG
20H.TFL1.EF193852 §G
Alarga TFL1.EF193848 F G l Gs G
Verde bonite TFL1.EF193849 G l GG e
TicolL1 TFL1 FoBE
038.2 TFL1-RC IGII GG G ‘
Consensus TGATAGGAGA CAAGCATGAA
Conservation
o%
200t
iz NG I h ATy
%
2N52. TFL1.EF193847 BETCEBTCTERT BiTEEETGCE 120
20H TFL1.EF193852 BETCEBTGCET BTTEBEETGCE 120
Alarga TFL1.EF 193848 BETCEBTCET BTITEEETGCE 120
Verde bonite. TFL1.EF193849 BTTEEETGCE 120
TicolL1 TFL1 BTTEEETGGE 120
038.2 TFL1-RC IIIGIIIGII lcllm leGl BTTEEETGCE 120
Consensus AATGACTGTT AGTTACAACA AGAAACAAGT CTTCAATGGC
100%
Conservation
o%
2.00is

Sequence logo
008

ARTGAGTGTT AGTTACAAGA AGARAGAAGT

2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

0382 TFL1-RC

Consensus CATGAGTTTT TCCCTTCCAC TATCAACACC
100%

160
160
G 160
5 160
160
160

Conservation

o%
2.00in
Sequence logo

0.00ies

CATGAGTTTT

TTICEAETTGH

TGCCTTCCAG TATCAAGACE

2N52. TFL1.EF193847 IGGIGIIG- BTcHECETEET
29H.TFL1.EF193852 EEBT
Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

0382 TFL1-RC

Consensus

TGGTGETCEE BTCEGETEET
TceicBTGER ATCECETEET
TGGTGCTGAC ATGAGATCCT

IIGIIIIIGI
TTGAAATTGA

MACCCAMG

I
=Il=lml 200

( BBT TETET
ufelel | Gll GEE BTCEGETEET

TETETERERT 200
TCTATACACT

100%
Conservation

o%
200, W
Sequence logo
0.0

GARATTGA TGGTGCTGAG ATGAGATC!
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2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1
038.2TFL1-RC

Consensus
100%

Conservation
o%

208t

Sequence logo

0.0nits

2N52. TFL1.EF193847
29H.TFL1.EF193852
Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1
038.2TFL1-RC
Consensus

100%

Conservation

Sequence logo
0.00is

2N52. TFL1.EF193847
29H.TFL1.EF193852

TITCTTTHE 240
TITCTTITHE 240
TETCTTTE 240

t

AGAAAAACAA

:l=-_

(eATATA TGTGAATTTG

-Iem TTEATTRRET

BEETCEEEER TTEETTERET
ACATGAACAC TTAATTCAAT

TEEET ofT

o
——

g
GETTTTGITTE 230
CETTTTCETE 230
TCTTT 280
GITTTTGITT 230
GITTTINGITN 230
GETTTTGETT 280
GTTTTTGTTT

Alarga TFL1.EF193848 TT

Verde bonite. TFL1.EF193849

TicolL1 TFL1

038.2TFL1-RC
Consensus
100%

Conservation

on
200 W

Sequence logo

0.0t

2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

038.2 TFL1-RC

Consensus
100%

Conservation
o

2.0mits

Sequence logo

0.00its

2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

038.2 TFL1-RC

Consensus
100%

Conservation
%
2.00is

Sequence logo

0.0nits

2N52. TFL1.EF193847
29H.TFL1.EF193852

o JCRARAACHA

B

TITTTEITTCT

ACA'GAACAC TTAATICAAT

ATAATCTCAT ACAAAACAAC

GTTTTTOITT

320

|
BTBBECTETT 320

CTAAAGTATT

TTCTTICT

ls_lull

ATRATCTCAT AGARRACAAC

IGllllllll BTTCTETTEA
TCTTTETETT ETTCTRTTEA

B
IGI-IIIII
TGACCTAATA

G
TCTITTETETT ETTGTETTEE
TCTTTETETT ETTCTETTEA
TGTTTATATT ATTGTCTTCA

CTARAGTATT

|
BITTTTCETT 360
BTITTTITTITTT 321
TCETE 360

BITIT
BITTTTCTTT 360
ATTTTTGTTT

ACCTAA]

It
T
T8
T
T
TR
T

AGGTGATG

T TGTTCA

lele]
TGG
b e]e
Lfele
TGG
| TGG
ACAGACCCTG ATGTTCCTGG

ATTTTT6IT
G

A
THECTcET 200
TEGTCHET 361
GTGHET 400
GTGHET 400
TECTCET 400
GTGHET 400

CCCTAGTGAT

ATA

Y

oAl

b

<>
:n:—_

RRHOLT, TN

GIGI“II BEBEETGGTHR

[} THT 440
ETETETETET 440
ATATATATAT

Alarga TFL1.EF193848 BETTETETEE CECEEBEETT EEEETCGGTEE
Verde bonite. TFL1.EF193849 BETTETETEE cEcCEEEEETT BEEEETCCTHEE
TicolL.1TFL1 BETTETETEE cECEEBEETT BEEEETCCTEE
0382TFL1-RC BITTETETEE cECEEBEETT BEREEETCCTEE
Consensus CCTTATCTCA GAGAACACTT ACACTGGTAA

100%

Conservation

o%

2.0mits

Sequence logo
0.0

(]

T

i

(A GRGAACACTT AGACTGGTAA

L
ATATATATAT



2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

0382 TFL1-RC

Consensus
100%

Conservation
o
2.0nits

Sequence logo
008

2N52. TFL1.EF193847
29H.TFL1.EF193852
Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1
038.2 TFL1-RC
Consensus

100%

Conservation
2000

Sequence logo
0.0mits

2N52. TFL1.EF193847

RATATATATA TRACATAATG ACATACATEA TATATAGCTA

29H.TFL1.EF193852 T
Alarga TFL1.EF193848 T T

Verde bonite. TFL1.EF193849
_ TicolL.1 TFL1
038.2TFL1-RC

Consensus
100%

Conservation
o
2000

Sequence logo
000

2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848 [

Verde bonite. TFL1.EF193849
TicolL.1 TFL1
0382 TFL1-RC

Consensus
100%

Conservation
o%
200t

Sequence logo
000

2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

0382 TFL1-RC

Consensus
100%

Conservation
o%
2.00its

Sequence logo

000

2N52. TFL1.EF193847
29H.TFL1.EF193852
Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
_ TicolL.1 TFL1
038.2TFL1-RC
Consensus

100%
Conservation

o%

2.00it

Sequence logo
0.0nits

TTTATAGGAT

TTTATAGGAT

TEBETTITGGT
l-I=IGG=

TERETTTGGT
TERETTTGGT
TEBRTTTGOT
TACATTTGGT

BGGTTETTTE BITTCTTCHE -Glllll 600
AGGTTATTTA ATTTGTTGAA AAACGTATAT

ATATGGATAT

ATRTECATAT

AATGAGTATG

T ATAGAGAGAG AATGAGTATG

I I
FITITTCTET HcccHEEcEG BTTGTGHEGET 679
T GTET HcGGHEEGHEC EITCTGH
CTET HcccHEEGEC BT
GTET BcccHEEGHG

AGATATAGAT AT

©

BEATETTCEE T GTHET BcccHBEGEG
BEETETTGEE TrTrTTcTET EcccEEEGEG ET
ACATATTGAA TTTTTTGTAT AGGGAAAGAG ATTGTGAGCT

AGATATTGAR TTTTTTGTAT AGGGARAGAG ATTGTGAGC]



1
GGETTCE 719

2N52. TFL1.EF193847 BEcHBETT T
29H.TFL1.EF193852 BTcHEETT T GGTTTCT 680
Alarga TFL1.EF193848 BicHEBETT T GGTETCTE 720
Verde bonite TFL1.EF193349 BTG TT T GGERTGT 720
_TicolL 1 TFL1 EFCEBEETT T GCETECE 720
0382 TFL1-RC BEcHERTT | | T BEGCTTTGT 720
Consensus ATGAAATTCC CAAGCCAAAT ATAGGAATAC ACAGGTTTGT
100%
Conservation
N
200
seavencetogo ATCARATTCC aAAGOCARAT ATAGGAATAC ACAGGTTTET
00mi
740 780
| |
2N52. TFL1EF193847 GERECETETE FF TTRECTCHCH 759
20H.TFL1EF193852 GRERTCTTETHE TTEEGTCHECHE 720
Alarga TFL1.EF193848 GCRETCTTETE TTEEGTCHGH 760
Verde bonite. TFL1.EF193849 GETTCTTETHE TTEEcCTCHCHE 760
_TicolL1TFL1 GEEXCTTRTE TTEBEGTCHEGHE 760
038.2TFL1-RC GETTCTITETHE TTEECTCHGH 760
Consensus GTTTGTTCTA TTCAAACAAA AAGCCAGAGA TTCAGTGAGA
100%
Conservation
o%
200

Sequence logo
008

2N52. TFL1.EF193847
29H.TFL1.EF193852

Alarga TFL1.EF193848
Verde bonite. TFL1.EF193849
TicolL.1 TFL1

0382 TFL1-RC

TTCARCARA

ARGCCAGAGA

TTCAGTGACA

ACTCGTAACT

Consensus CTTCAAGGGA TCATTTCAAC
100%
Conservation
o
200is
seavrceeze \GMCAGCAT GTTGAAGGGA TCATTTCAAG ACTGGTAACT
0.00is
%
2N52. TFL1.EF193847 TRCETTEEEE CEETCEATETT ccTiETTEETC IIGIIGIIGl 839
29HTFL1EF193852 TTCETTREEE CHETCHETETT CCTIETTEETC TTCETCEICT soo
Alarga TFL1.EF19384¢ TTCETTEEEE CEBTCETETT GCTETTEETC TTCETCEICT s40
Verde bonite. TFL1.EF193849 TRCETTEEEE cEETG T Gol TG TTGETGETGT s40
“TicolL 1 TFL1 ERCETTEEEE cEETCETETT col TC TTCETCEIGT 840
03827FL1-RC TRCETTEEEE CEETCETETT ccTETTEETC TWCETCETGE s40
Consensus TTGCTTCACA GAATGATCTT GGTCTTCCTG TTGCTGCTGT
100%
Conservation
on —
2000
seauence ogo GRATGATCTT GGTCTTCCTG
0.0mi
2N52. TFL1.EF 193847 BCEBT 879
29H.TFL1.EF193852 BcBTG 840
Alarga TFL1.EF 193848 IBGET 880
Verde bonite. TFL1.EF193849 T 880
~ TicolL.1 TFL1 T 880
038.2 TFL1-RC T 880
Consensus AAACCGCTGC AAGAAGACGC
100%
Conservation
ow
2080

Sequence logo

TTACTICAAT GCTCAGAGAG AAAGCGCTGE ARGAAGAGEC

Figure S1. Alignment of whole TFLI sequence, with Avila’s et al (2007) sequences, and 038 and

0.0nits

TicolL sequences from this study.
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20 9

)| 1
Aurora1_F1_R1 GEGEEBGECT BccccHEEcc CETECHCHEGG HEEBTCGCET CCEFTTCTEE s0
Aurora2_F1_R1 CHCTEBcTCT HccccHEEcc cETECHEcEcc HEEETccCTN GCEATTTCTEE so
Aurora3_F1_R1 GEGTEEcTCT BccccBcBcc GETECHCEcc EEEETCCCTT CCERTTTCTEE so
Aurora4_F1_R1 GHCEEBcTcT BccccHEEcc cETEcCEcHEcC BEBETCCGET GCCETTTCTEE so

Consensus GTGTACGTGT AGGGGAAAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA
comsnaon [TTTTTTTIT T T TOTOT T
on AR
[} 1 wla
Aurora1_F1_R1 WGH TTTEE ¢ Bei THGET. i 100
Aurora2_F1_R1 BG TcE TTTE (EEETTEETG HoTol THGTT
Mrorsa Rt IGE!;:I llg :I;G Glgﬁ!a .icllg' 1o
Aurorad_F1_R1 G cHl wrnl [BETTEETG BoTGHEET! THGTT T 100
comssson [TTTTTTTTT T T T (AT
ssauencaioge (GTARCATCA TTTCAGCARA AACATICCTE AGTGACTAGE TAGTTGRAAT
120 140
Aurora2_F1_R1 HEEEEETETC EETEE BEETAT! CHETEEEEE GTGGIGGIGE 150
Aurora3_F1_R1 EEEBEETETC EETEETECEC BERTETETEE HCEETEENEE CTCGECCEGG 150

I
seoce g GTGTACGTGT AGGEGARAGG GTAGAGAGG ARAGTGEGTT GGATTTGTGA

Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

conevsion [T T T T IO
seouceezo. AACGATATG ARTCATAGAG GAATATATCA AGRATCARAR GTGCTEGTGE

200
1 i |
Auroral_F1_R1 @l 77 TTRTTTTETT TITEETTIT [ [TETHE 200
Aurora2_F1_R1 TTETET! TTTRRTTTTI TRTHE 200
Aurora3_F1_R1 Gl T i G T8 200
T

1
Aurorad_F1_R1 TH TTRTTTTETT
Consensus GAACACCTCA ACCTT TTTATT TTTACTTTTA AGACAATAT

s, CHICNCTCA MCCTITATA TIATTTIATT TTTACTTTTA GACMTATH

220 240

| |
Aurora1_F1_R1 EETETCCEEE TTEEEETEEE TEETTITETE EEEEEEEEEE ETEEREEEEE 250
Aurora2_F1_R1 BETETCCEEE TTEERETERE TEETTTTETE EEREEREEBE ETEEREEBEE 250
Aurora3_F1_R1 BETETCCEEN TTEERETEEE TEETTTTETE EERAEEEEEE BTEEREEREE 250
Aurora4_F1_R1 EETMETCCEEE TTREEATERE TEETTITETE BEEREEEDE ETEERAEREN 2s0

Consensus AATATGGACC TTAACATAAC TCATTTTCTC AACAACAACA ATAACAACAA

consnason [T TN T IO TTITTIIN
seauce o, WTATEGACC. TTAGATAKG TCATTTTCTC MCRACAAGA ATRRGRACAA

260
1
Aurora1_F1_R1 GERTTET GET G L] T TTRTTT TTTTTRAT
Aurora2_F1_R1 GEETTET BrcHEcTTCT i T TTRTTTN TITT
Aurora3_F1_R1 TTRT GETCT Tl T TTETTITETE TTTTTEAT
Aurorad_F1_R1 TTET GETGH L T
G T C

A

T 300
300
T 300
T T TTRTETT ETTT 300
Consensus CAAGAATTAT CTGAGTTGTA CTCTTAACCT TTCTTTTCT TTCATAC

et CWTAT CTOTTGTA CTCTTRKGST TICTTTOT TTTTCATL

220

| |
Auroral_F1_R1 ETTTTTTENE EEREETCCEE HCEETCCETE EECANEENET METTCTECCH 350
Aurora2_F1_R1 BETTTTTERE BEAEETCCEE HcEETCCETE HECHEEEENT RETTCTTGCH 350
Aurora3_F1_R1 BTTTTTTEEE EEREETCCEE HcEETCCETE EECEREEAET EETTCTTCCH 350
Aurorad_F1_R1 BETTTTTEEE EEREETCCEE HcEETGCETE RECEEEEEET EETTCTTGCH 350
Consensus CTTTTTTCAA AAAAATGGCA AGAATGGCTC AAGAACCACT AATTGTTGG

commres, (TN TR TR
ssaveceie ([TTTTTTOA AMRAATGCCA AGRATGOCTC AAGARCCACT AATTGTTGCA

80

380 400

1 1 1
Aurora1_F1_R1 BGBGTcETNEG GHGEEGE el GTTT il T GHE 400
Aurora2_F1_R1 cTcETEG GTTET TG L T 400
Aurora3_F1_R1 (e ] CTTET T T T 400
Aurorad_F1_R1 BcHcTcETEc cHCEEGCTTET Tcl GTTT Te TCHE 200

Consensus AGAGTGATAG GAGAAGTTCT TGACTCGTTT ACCACAAGCA TGAAAATGAC

coneraion [ TTTTTI T ITI TNOTIT CTOTOTCICITN]
seasmentzs NGAGTGATAG GAGRAGTTCT TGACTCGTTT ACGACAAGA TGAANTGAC

420

|
Aurora1_F1_R1 WCHTECTITEE HEEEECHEEE EECTETTEEE TccEEETCH TEEETT 450
Aurora2_F1_R1 HCHTECTTEN BEEEECEEEE EECTETTEEE TccEBEETCH BEETT
Aurora3_F1_R1 TGETECTTEE HEBEECHERE EECTETTEEE TccREETCHE BEETT 450
Aurora4_F1_R1 WCHTECTTEN BEREECEERE RECTETTEER TccREETCE BERTT <50

Consensus TGTTAGTTAC AACAAGAAAC AAGTCTTCAA TGGCCATGAG TTTTTCCCTT

conseraton [T TN T I (T
seoce g TGTTAGTTAC ARGRAGAAG AKGTCTTGAA TGECCATGAG TTTTTCECTT

500
| |

1
Aurora1_F1_R1 GTT TicHTccicE T T
Aurora2_F1_R1 T GTT TTcETGGTGE T T
Aurora3_F1_R1 THTI GG TTcBTceTcE ToEEETC
Aurorad_F1_R1 bi GTT TrcETGeTGE T Tal

Consensus CCACTATCAA CACCAAACCC AAAGTTGAAA TTGATGGTGC TGACATGAGA

seasonce o (CACTATCAR CACGAAACCC ARAGTTGAA TTGATGGTGC TCACATGAGH

Aurora1_F1_R1 [ 501
Aurora2_F1_R1 [ 501
Aurora3_F1_R1 [ 501
Aurorad_F1_R1 [ 501
Consensus T
oo

Conservation
o

208
Sequence logo T
™

Figure S2. The four replicates of the variety Aurora. Aurora 1 was chosen as representative.
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20 40
1 1
Tina1_F1_R1 GHCEEECEGE HccccEENcG cHiEcEcEcc NEEETGCCIN CoRTTTCTEE s
Tina2-RC_F1_R1 GEGTBECTCT BcGGGHGEGG GETHCEGHEGG BEEBTGGGTT GCBTITTCTEE s0
Tina4_F1_R1 GECTEEcTGT BccccHcHce cETEcEcEcC REEETGGCTT CCRTTTCIEE s0
Tinas_F1_R1 GEcTEEcEcT BccccHcHcc cETEcHEcEcc HEEETCCCTT coETTTCTEE so
Consensus GTGTACGTGT AGGGGAGAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

corsemsion [T T I
swosoceizs GTGTACGTGT AGGEGAAAG GATAGAGAG ARACTEGSTT GOATTTGTCA

0
[} 1
Tina1_F1_R1 BG T T GET i 100
Tina2-RC_F1_R1 WG TcH Tl GTT T 100
Tina4_F1_R1 B TCH TTTEEC oIl T 100
Tina5_F1_R1 BE| LLd GTT T 100
Consensus CGTAACATGA TTTCAGCAAA AACATTCCTG AGTGACTAGC TAGTTGAAAT

esenaton [TTTTTTITTT TN IO TOITIUIOIC COTIOTOIOTD
sessnctcz (GTMCATGA TTTCAGOARA AACATTCCTG AGTGACTAG TAGTTGAAAT

140

1 1
Tina1_F1_R1 EEEEEETETC BETEETECEC BEETETETEE HECEETEEEEE CHCGEGCECE 150
Tina2RC_F1_R1 HEEBBETETC BETEETECEC BEETET TREREE
Tina4_F1 R1 EEEEBETETC EETEETECEC BEETETET
Tinas_F1_R1 HEEEEAETETC BETEETECEC BERTETATEE TEEEEE cmcemccmec 150

Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

cersension [T T TN T
swosceize. AACGATATG ANTCATAGAG GAATATATCA AGARTCARAR GTGGTGGTGG

1 20

1
T 200
T 200

Tina1_F1_R1
Tina2-RC_F1_R1
Tina4_F1_R1 T 200
Tinas_F1_R1 T T 200
Consensus GAACACCTCA ACCTTATATA TTATTTTATT TTTTACCTTT AAGACAATAT

ewnaton TTTTTTTTT TN TN TOIOTOIIAN COTIOITIOD
sessnceczs GUGACCTCA ACCTTATATA TTATTTTATT TTTTACGTT AGACAATAT

240

1 1
Tina1_F1_R1 EEETETGCHEE BTTEERETEE BTRETITTET BERRERNERE EETEEREERE 250
Tina2RC_F1_R1 EEBTETCCHEE BTTEEBETEE BTEETTTTET BERBEERAEE AETEEBEERE 250
Tina4_F1_R1 BEETETCCEN BTTEEEETEE BTEETTTTET BEEEEEEEEE BETEEREERE 2s0
Tinas_F1_R1 HERTETGCHE BTTEERETEE BTRETTTTET DERBEREERE RETAEDEERE 2s0

Consensus AAATATGGAC CTTAACATAA CTCATTTTCT CAACAACAAC AATAACAACA

e, (T T
seoscsze. AATATGEAG GTTAACATAA CTCATTTCT CRAGRAGAAC ARTRACMAC

2?0 300
IBEECRETTE TETGEGTTGT 77 HE|
B TTE TETCHEGTTIGT
Tina4_F1_R1 EEEHE TE TETcHEcTTcT EETETTHEEE
| T8 TETGEGTTGT TTHE

1 1
Tinas_F1_R1 |

TITRTTTTET BETTT 300
TTITETTITET BITIT 300
TTTRTTTN TTTTRETE 300
TITETTTTET ETTTTTEATE 200

CAAGAATTA TCTGAGTTGT ACTCTTAACC TTTCTTTTCT CTTTTTCATA

ety
sessncece \CRAGAATTA TGTGAGTTGT ACTCTTAACG TTTCTTTTC CTTTTICATA

| |
Tina1_F1_R1 BETTTTTENE EENENTCCEE HCEETCCETE HECHEREERT RETTCTTCCH 350
Tina2-RC_F1R1 I THAE REREETCCEE HCEATCCETE RECEEEREET EETTGTTGGH 350
Tina4_F1R1 B THEE EEEEETCCEE EcEETGCETE EECHEEEEET EETTCITGCH 350

i TEAE BEREETCCEE HcEETCCETE RECREERERT BETTCTTGCH 350

Consensus CTTTTTTCAA AAAAATGGCA AGAATGGCTC AAGAACCACT AATTGTTGGA

corsension ([T T T TN IO
seosceiz (TTTTTTCAR ARARTGGCA AGRATGECTC MGRACGACT ANTTGTTGGA

3 =
Tina1_F1_R1 cicHilc TTlT To GTTT e T 400
Tina2-RC_F1_R1 G G TTET T GTTT T T 400
Tinad_F1_R1 GTGETHEG GTTET TCEETEGTTT i TCHE 400
Tinas_F1_R1 BcHBcTcHTEG cTTET Wo cTTT L T 400

Consensus AGAGTGATAG GAGAAGTTCT TGACTCGTTT ACCACAAGCA TGAAAATG

s TTAG GRGMGTICT TORCTCRTTT ACCRCARGR TCAMATGR

420

| 1

Tinal_F1_R1 HCHNECTTEE EENEECEENE EECTETTEEE TccBEETCEC TNTTTEEENN <0

Tina2-RC_F1_R1 HCTIBCTTEE EEBEECHEEE EECTETTEEE TccBEETCEC TITTTEEETN <s0
Tina4_F1_R1 ECH BB HEREECHEEE RECTEBTTEER TccBEETCEC TITTTEEETT <s0
Tinas_F1_R1 WCH BB BENEECHERE RECTETTEEE TccEEETcEC TITNTITEEETT <so
Consensus TGTTAGTTAC AACAAGAAAC AAGTCTTCAA TGGCCATGAG TTTTTCCCTT

consrsion [T VO TN TN 0TI
seosceig TGTTAGTTAC AAGAAGRAAG AAGTCTTCAA TGGCGATGAG TTTTTOCETT

| I §
Tina1_F1_R1 JE| 1l GTT TTcETceTcE T ut 500
Tina2-RC_F1_R1 TET GTT TrcBTccTcE T T 500
Tina4_F1_R1 | 8| GTT TTcETGGTGE Tc TGHGHE 500
Tina5_F1_R1 GTT TicETceTcE T Tc 500

Consensus CCACTATCAA CACCAAACCC AAAGTTGAAA TTGATGGTGC TGACATGAGA

seavenceiso (CACTATCAR CACCRAACCE AAAGTTGAAR TTGATGGTEC TGACATGAGH

Tina1_F1_R1 [ 501
Tina2-RC_F1_R1 501
Tina4_F1_R1 & 501
Tina5_F1_R1 & 501
Consensus T

oo
Conservation ]:[

Sequence logo T
oomis

Figure S3. The four replicates of the variety Tina. Tina 2 was chosen as representative.
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20 40
1 1
Mikko1-RC_F1_R2 CECTEECECE HccccHENce cHiEcHcEcc BEEETCCCET CCETTTCTEE so
Mikko2-RC_F1_R2 GEGHEEcTcT BccccHEEcc cRTEcEcEcC BEEETccCTT coETTTCTEE so
Mikko3-RC_F1_R2 cEcHEBcTcT BccccHcHcc cHiNcHcEcc HEEETcGCTT CCRITTCTEE so
Mikkos_F1_R2 cEcHEEcEcE BcccclEEcc cETEcHcEcc HEEETcGGTT GGETTTCTEE so
Consensus GTGTACGTGT AGGGGAAAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

eonsenaion [T T TR T DT IO
seasrnize GTGTACGTGT AGGEGARACE GATAGAGAGG ARACTGEGTT GGATTTGTCA

100

) 1 |
Mikko1-RC_F1_R2 WGH T T IEEETTEETG Hcidl THGTT ¥ 100
Mikko2-RC_F1_R2 WG| TcH TTT IEEAT ¢ Hcicl THGTT ¥ 100
Mikko3-RC_F1_R2 @G| TcH TT (ERETTEETC Hcic THGTT § 100
Mikkod_F1_R2 [BG) TcH TT [EBETTEETC Hcic THEGTT. T 100

Consensus CGTAACATGA TTTCAGCAAA AACATTCCTG AGTGACTAGC TAGTTGAAAT

seasrceize (GTRACATOR TTTCAGGAAR AACATTCCTG AGTGAGTAGG TAGTTGAAT

1 1
tikko1-RC_F1_R2 HEEBEETETC EETEATHECEC EARTETETER HCEETEEEEE CECCECGEGE 150
Mikko2-RC_F1_R2 BEEBEETETC BETEETHECEC BEETETATEE HCERTEBEEEE GTGGTGGTIGG 150
Mikko3-RC_F1_R2 HEEBEETETC EETEETECEC BEETETETEE ECEETBEEEE cTccIcGIGe 150
Mikkos_F1_R2 EEEBEETETC BRTEETECEC BERTETETEE EcEETEEEEE ciccmccmcc 150

Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

corseestor [T T T T TTTITI]
swoumcrize. MACCATATG ARTCATAGAG CAATATATCA ACRATCAARA GTEGTGGTCG

100 P
i | 1 1

TR TETE T T TTEE Ll T 200

T TETETE T TT TTITTERETTT MG THT 200

i il | TTTERETTT 200

TRTATE 77 TTTRBETTT TBE 200

Consensus GAACACCTCA ACCTTATATA TT TTTACCTTT AAGACAATAT

consrasen [T T O ITI T TTITIII]
seasrcce. GRACACGTOR ACGTTATATA TTATTITATT TTTTAGCTTT AGAGRATAT

240
|

1
Mikko1-RC_F1_R2 HEETETCCHEE BTTEEBETEE BTEETTTITET BRENEEEEEE ERTEEREERE 250
TGCHEE BT TBT BETEEBEERE

Mikko2-RC_F1_R2

Mikko1-RC_F1_R2 @f

Mikko2-RC_F1_R2 GHEEEEI

Mikko3-RC_F1_R2 GIH|
Mikkod_F1_R2 G

Consensus AAATATGGAC CTTAACATAA CT TCT CAACAACAAC AATAACAACA

swaunceize. MATATGGAC CTTRACATAA CTCATTTICT CRACAACAAC AATAACAACA

ZIBO 280 300
Mikko1-RC_F1_R2 T TCRCTTCT L L ol TITT 300
Mikko2-RC_F1_R2 T TcHGTTCT BETETT T 300
Mikko3-RC_F1_R2 TTH TETcHEcTTGT KETETT TITET T 300
Mikkod_F1_R2 TTH TETcEcETCE T TTTETTITET BT 300

Consensus ACAAGAATTA TCTGAGTTGT ACTCTTAACC TTTCTTTTCT CTTTTTCATA

swasrceie (CAGRATTA TCTGAGTTGT AGTCTTAACG TTTCTTTICT GTTTTTCATA

0
1 1

[TEEE EEEEETCCEE BcEETCCETE HECEEEEEET BETTCTNCCE 350

BEEEETCCRE IG-nglI BB T EETTCTTCCH 350

Mikko3-RC_F1_R2 B BEREETGCEE ECEETGCETE HE T BETTCTTCCH 350

Mikkos_F1_R2 B! TEER EEEEETCCEE ECEETCCETE EECHERBEET BETTCITGCHE 350

Consensus CTTTTTTCAA AAAAATGGCA AGAATGGCTC AAGAACCACT AATTGTTGGA

cersecstor [T T T T IO
seauncerog, (TTTTTTCAR AAARATGOCA AGARTGGCTC AGRAGCACT AATTGTTGGA

0 400

380
1 1 1
Mikko1-RC_F1_R2 Bl G CTTET ¥ cTTT ] T 400
Nikko2-RC_F1_R2 BcHcTcETEG GTTET T GTTT al TcHE <00
Mikko3-RC_F1_R2 THG cTTET T GITT i T 400
Mikko4_F1_R2 cHTHG GTTET ToRETECTTT i TGHE 200

Consensus AGAGTGATAG GAGAAGTTCT TGACTCGTTT ACCACAAGCA TGAAAATGAC

corseesion [T T DT T TN
seasreicze JCAGTCATAG GAGRAGTTCT TGACTCGTTT AGCACAAGCA TCAARATGAG

1 1
Mikko1-RC_F1_R2 HCHTECE EEBEECEEER EECTETTEEE TccEEETCHEG
Wikko2-RC_F1_R2 MWG! GEEEE BECTETTEEE TcCEEE il
Mikko3-RC_F1_R2 WG BEBERCEEEE EECTETTERE TccEEETCEC TN T 450
Mikkos_F1_R2 WCHTECTTEE BEEEECHEEE BECTEITEEE TccBEETCEC TITTTEEETN 4s0
Consensus TGTTAGTTAC AACAAGAAAC AAGTCTTCAA TGGCCATGAG TTTTTCCCTT

consrasen [T LTI T T ITTTI]
seosreize [GTTGTTAC AACAAGAAAC AGTCTTCAR TGGCCATGAG TTTTTCCCTT

i iy
Mikko1-RC_F1_R2 TR GTT TTcETceTGE T T
Mikko2-RC_F1_R2 T [ TTcBTGeTGE T T
Mikko3-RC_F1_R2 TET GTTG TTGETGGTGE TCEBET:
Mikko4_F1_R2 b GET TTcETccTcE TCEEET
T T

Consensus CCACTATCAA CACCAAACCC AAAGTTGAAA TTGATGGTGC TG

s, (OACTATOM, CACCARACCS RAAGTTAM TIGKTEGT TGACATENGA

Mikko1-RC_F1_R2 WEET 504
Mikko2-RC_F1_R2 WEEE 504
Mikko3-RC_F1_R2 WEET 504
Mikko4_F1_R2 WHEEE 504
Consensus TCCT
o

Mikko1-RC_F1_R2 il
Mikko2-RC_F1_R2 W

[2X7}

Gl 500
Gl 500
500
500

T
T
T cHc|
T

T GAGA

Conservation

2058
Sequence logo TCCT
oo

Figure S4. The four replicates for the variety Mikko. Mikko 1 was chosen as representative.
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20 40
1 1
Brunot_F1_R1 GEGCEEEGECE BccccHcEGe CETECHCEGC EHEEETGCCET CCERTTCTEE so
Bruno2_F1_R1 GEGTEEGTGT BccccHEEcc cETECEGHG: HEEETGGGET GGRTTTCTEE 50
Bruno3-RC_F1_R1 GEGTEEGTCT BccccBcHcc cHTEcEGHEcc BEBETCCCET GCETTTCTEE so
Bruno4-RC_F1_R1 GHGTEEGTGT BccccEEEGG GETECEGCEGG BEEETGGGTT GCETTTGTEE 50
Consensus GTGTACGTGT AGGGGANAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

cosersson [T TR T T AT
svomcntzs GTGTAGGTGT AGGGGAAGG GATAGAGAGG AMACTGGGTT GEATTTGTCA

@0
1 [
TiBETc Bcicl THGTT i 100
GT Gl THGTT T 100
Bruno3-RC_F1_R1 GTGEET THEGTTGERET 100
GEGl THGTC T 100

]
G| cl §F AEE|
G TcH TIT |
G TcH 1T IREI
Bruno4-RC_F1_R1 @G TGH TT

Consensus CGTAACATGA TTTCAGCAAA AACATTCCTG AGTGACTAGC TAGTTGAAAT

seosrcce (GTRACATGA TTTGAGCARA ARGATTCCTG AGTGAGTAGE TAGTTGAMT

16
(1]

Bruno1_F1_R1

1
BCEETEEEEE GECCEGCEGE 150

1
Brunot_F1 R1 HEEEEETETC EETEETECEC BEET
HCEETEEEEE CTCGIGGEGE 150

Bruno2 F1_R1 HEEEEETETC EETEETHCHC BEET
Bruno3-RC_F1_R1 ] BCEETEEEEE GTGGTIGGTIGE 150
Bruno4-RC_F1_R1 HEBEEETETC EETERTECEC BEET BE BCEATEEEEE GTGGEGGEGG 150

Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

ansecaon [ [T TTININIT TN TR TN
seosceize. MAGCATATG ARTGATAGAG CAATATATCA ACRATCAARA GTGGTGGTCE

180

200

1 | 1
Bruno1_F1_R1 Gl TTRTRTE TTETTTTETT TTTEETTTITE Mo TETHE 200
Bruno2_F1_R1 T TTRTETE TTETTTTETT TTTEBTTTITE Mo THTH 200
Bruno3-RC_F1_R1 T TETETE T T TTTEETTITE Hc 200
Bruno4-RC_F1_R1 Gl T TTETETE T TT TITEETTTTE Mo TETE 200

Consensus GAACACCTCA ACCTTATATA T TT TTTACTTTTA AGACAATATA

covserasen ([T T T I O]
seowrcsce. GRCACGTCA AGCTTATATA. TTATTTIATT TTTACTTTTA AGACAATATA

1 1
Bruno1_F1_R1 EETETCCHEE TTEEEETERE TEETTTTETE REEEEEEEEE BTEREREEEE 2o
Bruno2 F1_R1 EETETCCEEE TTEEEETERE TEETTTITETE EEEEEBEERE ETEEREEBEE 250
Bruno3-RC_F1_R1 EETETCCEEE TTEEEATEEE TEETTTTETE EENEEEEEEE BTEEREEEER 2s0
Bruno4-RC_F1_R1 EETETCCHEEE TTEENATEER TEETTITETE HBENEENEEEE ATEEBEEEEE 2s0
Consensus AATATGGACC TTAACATAAC TCATTTTCTC AACAACAACA ATAACAACAA

consenason [ TTTTT TLET T IO T T T
seosreiczo, ITATGEACG TTMCATAAG TCATTTTGTC AAGAACRACA ATAAGAACAA

{ C !
oo A R
s, (NGHHTOAT CTRGTTETR CCTIRORT TTCTTTCTE TTTTCATA

320 240

1 |
Bruno1_F1_R1 INTTTTENEE EEEETCCEEN cEETCCETEE HCEEBEEECE BiTcTimccHE 3s0
TTEEEE EEEETCCHEE CEETGCETEE B BITCTTCCHE 250

TTEERR BERETGGEAE CRETCGETEE HCEEEEAECE ETTGTTGGEE 350

Consensus TTTTTTCAAA AAAATGGCAA GAATGGCTCA AGAACCACGA ATTGTTGGAA

consrasen [T IO I T T
swoumrize TTTTTTCARA MMTGECAR GRATGGTCA AGRACCAUGA ATTGTTGGAA

0
1 | [
Bruno1_F1_R1 [eh cc BCHBEGTTETT ol ciTTH BEEEEEG G TG 400
Bruno2_F1_R1 GEcTcHETEcc HcEEcTTIETT o IBEEA T Gl § 400
Bruno3-RC_F1_R1 GHECTCHETHEGG GTTRTT TECTTTE BEAEE! T TCRET 200
Brunod-RC_F1_R1 GHGHT e HCEEGTTETT o GETT! BB Gl TCHRET 200
Consensus GAGTGATAGG AGAAGTTCTT GACTCGTTTA CCACAAGCAT GAAAATGACT

ssasencecse GAGTOATAGG AGRAGTTCTT GACTUGTTTA CGACRAGCAT GRARATGACT

420 440
|

Bruno1_F1_R1 G BEE TEl 450

Bruno4-RC_F1_R1

Bruno2_F1_R1 G TEEE EREE { BEBTIE <50
Bruno3-RC_F1_R1 Gl Tl 450
Bruno4-RC_F1_R1 Gl EBEECEEERE B 450

Consensus GTTAGTTACA ACAAGAAACA AGTCTTCAAT GGCCATGAGT TTTTCCCTTC
1o0%

corsenson [[TTTTUTITT TTITLXTITTT ITIXUAECCT ITXTIIECT (UICI

seosmeize GTTAGTTACA ACAAGRRACA AGTCTTCAAT GECCATGAGT TTTTCCCTTC
S i
seosrcce GAGTATGAAC AGCARACCCA ARGTTGARAT TGRTGGTGCT GACATGAGAT

Figure S5. The four replicates of the variety Bruno. Bruno 1 was chosen as representative.
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GG
Consensus GTGTACGTGT AGGGGANAGG GATAGAGAGG AAACTGGGTT

Consenvation

« [T T T VAT U
WWQWMWMM%@MMM%MHWT

16

Pirhonen 4-RC_F1_R1 GCNENNG! T il
Consensus GGATTTGTCA CGTAACATGA TTTCAGCAAA AACATTCCTG

Cnnsewsnnn

ww$MWWMMMMHMMMMWW§

Pithonen 1-RC_f n _R1 BCECHETHECE TH
2F

_F1f
Consensus AGTGACTAGC TAGTTGAAAT AAACCATATG AATCATAGAG
Consanvation

= (T T T T
s {TEHOTACC THCTTORAAT ARACCRTATE ATCRTACAS

| |
Pirhonen 1-RC_F1_R1 7] ciceiceice
! g
TGl
F1_f 7! i ciccicece o 0
Consensl‘fm CAATATATCA AGAATCAAAA GTGGTGGTGG GAACACCTCA

Consenvation

s TR ASMTCHAR TTETES GHETY

Pirhonen 1-RC_F1_R1 NERTTNEN! TRTETTETT TTTARERT

Pichonen 4RC_F1_R1 BENTTRTETE TRRTE

Consensus ACCTTATATA TTATTTTATT TTTTACCTTT AAGACAATAT
Gonsenation

ARy
semmciz, {CTTATATR TIATTTTATT TTTTACCTIT AGACMTAT

i
Pishonen 1-RC_F1_R1 BENENEG 0 5|
Pirhonen2_F1_R1 TG I
Pirhonen 3-RC_F1_R1 TG 7! T

Pishonen 4-RC_F1_R1 G

il i TEET
Consensus AAATATGGAC CTTAACATAA CTCATTTTCT CAACAACAAC
Conservation

~ [T TIITTTT T T
swasrcczs. MATRTGOAC CTTAACATAR CTGATTTTCT GRACRACAAG
Pichonen 1-RC_F1_R1 BETEERNEEE EEEN A .

Pirhonen 4-RC_F1_R1 HETHNNEERE HEEE
Consensus AATAACAACA ACAAGAATTA TCTGAGTTGT ACTCTTAACC

Conservation

« (NI T (I T
ssssceize KATRAGRACA AGRAGRATTA TCTGAGTTGT ACTCTTAACC

Pithonen 1-RC_f Fl RI

F1f
Consensus

Consenvation

(T T I AV
ww$mWWHWWMNWmMMWMA

L,onsensus AGAATGGCTC AAGAACCACT AA GGA AGAGTGATAG
Gonsenvation

~ T T T T
WWWAWCWMWWMWUMAWW@

|
Pishonen 1-RC_F1_R1 GHG| gl il

Pithonen2_F1_R1 | |
Pitoncn £ RE_F1-RY :| gﬁ -a Mg
Pirhonen 4-RC_F1_R1 GGl sl T

Consensus GAGAAGTTCT TGACTCGTTT ACCACAAGCA TGAAAATGAC
Conservation

v (T (T T T
swssrcris GAGHGTTGT TGACTCGTTT ACGAGAAGCR TCAARATGAG

Pishonen 1-RC_F1_R1

Conservation

« [T T TN T
MWQWMWHMMMMWWMMMMG

G
sll
G.l

Consensus TTTTTCCCTT CCACTATCAA CACCAAACCC AAAGTTGAAA

Conservation

mmmmﬂmmmmmmmmmmw
MWﬁHWWHMWWMMMNMWWA

Pithonen 1-RC_F1_R1
Pithonen2_F1_R1
3-RC_F1_R1
Pihonen 4-RC_F1_R1
Consensus

Cnnselvznnn

searniy, TTOATGRTC TEACATEAGH T

Figure S6. The four replicates of the variety Pirhonen. Pirhonen 2 was chosen as representative.
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20 40
1 1
TicolL1-RC_F1_R1 GEGTEBGTCE BccccHEEGe cETEcCHcEGG BEEETGGCET GCETTTCTEE so
Ticoll2_F1_R1-1o GEGTENcTcT HccccHEEcc cETNcEcEcc NEEBTCGCTT CoETTTCTEE so
Ticolls_F1_R1 GHCTEEcTCT BccccHEEcG cETHcECHcC BEEETcCCTT GCETTTCTEE so
Ticoll5-RC_F1_R1 GEGTEECTCE BccccBcEce cHTECHECEGG HEEETCGGRT GCETTTCTEE so
Consensus GTGTACGTGT AGGGGAAAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

consnsten [T TR TN T I
swounceize GTGTACGTGT AGGGGARAGG CATAGAGAGG ARACTGGTT GGATTTGTCA

CCATTETC
crems N A R
s (GTRARTGH TTTCRCRMR MORTICCTG RSTGRCTAC THGTGRMT

B

140

1 1
TicolL1-RC_F1_R1 EENBEETETC BETEETECEC BEET| CEETEEEEE cUcCTCCTGE 150
Ticoll2_F1_R1-10 EEEEEET BETEATECEC BEMT] BCHBTEEEEE cTGGTGCTCE 150
Ticolls_F1_R1 HEEEEE BETEETECEC BEE BCHEETEEEEE cTGGIGCNGE 150
Ticolls-RC_F1_R1 EEBEEETETC EETEETECEC BEETETETEE ECEETEEEEE ciccmccmce 150
Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

conssson [T T ITTLITEL CTENOENT INIITLITTT TOILIEIN
swounceize. MAGCATATG ARTCATAGAG CRATATATCA AGRATCAMAR GTGGTGGTGE

200

| 1
TicolL1-RC_F1_R1 Gl TTETATE TTRTTTTRTT TTTEETTITN T8 200
TicolL2_F1_R1-1b G} T TTBTETE TTETTTTETT TTITEETTITTE Ho THTHE 200
TicolL4_F1_R1 TETETE TTET TTITEETTITITE Mol 200
TicolL5-RC_F1_R1 Gf T TTETATE TTRTTTTETY TATEETTITE TETHE 200

Consensus GAACACCTCA ACCTTATATA TTATTTTATT TTTACTTTTA AGACAATATA

eoncencten [TTTTTTTTT T TN TN TTITITTD
seaerceszs GRAGKGCTCA ACCTTATATA TTATTTTATT TTTACTTTA AGAGRATATA

1 I
Ticolli-RC_F1_R1 EETETCCHEE TTEERETERE TEETTTTETE RENEEREEEE ETEAREEREE 250
Ticoll2_F1_R1-1b EETETGCEEE TTEEEETEEE TEETTTTETE EENERREERE ETEREBEEEEE 250
TicolL4_F1_R1 BETETCCEEE TTREBETEEE TEETTTTETE EENAENEREE BTAEREEEER 250
Ticoll5-RC_F1_R1 EETETNCCEEE TTEENATEEE TEATTTTETE EEDEEREERE ETEEREEREE 250
Consensus AATATGGACC TTAACATAAC TCATTTTCTC AACAACAACA ATAACAACAA

consrston [T T IO IO T TN
swowrccze. MTATGEAUG TTMCATAAC TCATTTTCTC MCRAGAACA ATAACAACAA

280

1 1 1
TicolL1-RC_F1_R1 GHETEET BicEcTicT i T TTRTTIE TITTTEETERE s00
TicolL2_F1_R1-1b Gl T BTGHGTTGTE BTBTIT T TTRTITTT TTITTTEETERE 200
TicolL4_F1_R1 T BTcHGTTGCTE BTETT T TTETTIT TITTTEETER 300
TicolL5-RC_F1_R1 GEETEET GTTcTHE BTETT T TTRTTEE TETTTRETER s00

Consensus CAAGAATCAT CTGAGTTGTA CTCTTAACCT TTCTTTTCTC TTTTTCATAC

eoncenaten [TTTTTITT] TITCCITT T TN TN
seasrceizs CAAGRATGAT GTGAGTTGTA CTCTTAACCT TICTTTIGTC TTTTTCATAG

OO -8

GETGCHE 350
TTGGHEE

CHETC : TCTTGGHE >
TTREEE TTCTTCGHE 250
Consensus TTTTTTCAAA AAAATGGCAA GAATGGCTCA AGAACCACGA ATTGTTGGAA

consnston (T TN T T
swouncer TTTTTTCA AMARTGCOAR GAATGCGTCA AGRACGACGA ATTGTTGGAA

380

80
1 K 1
TicolL1-RC_F1_R1 GHGHE GG GTTETT GITT T 400
TicolL2_F1_R1-10 GEGTGETEGG BCEEGTTETT GTTT T G T 400
TicolL4_F1_R1 GEcTcHETEGG GTTERTT TRGTTT T TCEET <00
TicolL5-RC_F1_R1 GHGHE cc BCHECTTETT TRGTTT cl TCHET 400

Consensus GAGTGATAGG AGAAGTTCTT GACTCGTTTA CCACAAGCAT GAAAATGACT

oot
sessrcesss GAGTCATAGG AGRAGTTCTT GAGTCGTTTA CCAGRAGCAT GRARATGACT

440

| 1
Ticoll1-RC_F1_R1 GETHCTTEEE EEEECHEEEE ECTETTEEET cCEERTCECT TITTEEETTE /s
Ticoll2_F1 R1-1b GETEGTTEEE EEEECEEEEE ECTETTEEET CCEEETGECT TITTEEETTE <s0
TicolL4_F1_R1 GEMECTTEEE EEEECEEEEE EcTETTEEET CCEEETCECT TITTEEETTE 4so
Ticoll5RC_F1_R1 GETHGTTENE EEEECHEEEE ECTETTEEET ccEEETCECT TITTEEETTE +so
Consensus GTTAGTTACA ACAAGAAACA AGTCTTCAAT GGCCATGAGT TTTTCCCTTC

consrston [T T IO T I
swounceize GTTAGTTAGA AGRACRAAGA AGTCTTGAAT GGUGATGAGT TTTTCCGTIC

i 430
TicolL1-RC_F1_R1 7 AR
TicolL2_F1_R1-1b TET B
TicolL4_F1_R1 THT AR
TicolL5-RC_F1_R1 TATI Ll

500

1 i}
GTITGEERT TcBTccTcBT cEEETGEGET s00
1] GET T TcETGGTGRT TGHCH - 490
L GTTCHEET TcBTGGTGET CEEETGEGET s00
GTTG TcETGGTGET TCHGET 500

Consensus CACTATCAAC ACCAAACCCA AAGTTGAAAT TGATGGTGCT GACATGAGAT

Snsnhay
seassceise (ACTATCAAC ACCARACCCA AAGTTGARAT TOATGGTECT GACATGAGAT

Figure S7. The four replicates of the variety TicolL. TicolL 1 was chosen as representative
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Tinova1-RC_F1_R1 CECHBECECHE lsces-lsg schlges l-lessll GCRTTTCTEE s0

Tinovad_F1_R1 GEGHEECTGE lcscs-cc

clcc -lcs SEE ¢
Consensus GTGTACGTGT AGGGGAAAGG GATAGA GG _AAACTGGGTT GGATTTGTCA

comwns [T LTI ORI TN
ssauonce g GTGTACGTGT AGGGGAAAGC CATAGAGAGC AAACTGGGTT GGATTTGTCA

Tinova1-RC_F1_R1 Gll I 100
Tinova2-RC_F1_R1 l IG Gl 100
Tinova3_F1_R1 lll l T 100
Tinova4_F1_R1 Ic cl sll T 100

Cnnsensus CGTAACATG TAGC TAGTTGAAAT

b IIIIIIIIIIIIIIIIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIII
swasrceize (GTRCATGR TTTCAGGAAR MCATICCTG AGTGACTAGE TAGTTGAAT

Tinoval-RC_F1_R1 _llls -lllllel BEETETETEE lcll_ GEGETEETEE 150
Tinova2-RC_F1_R1 TETC BETEETECEC BEBTETH CEETEEEEE cTGGTGGTGE 150
Tinova3_F1_R1 _ BETEETECEC BEET TEEEEE CTGGTGGEGG 150
Tinova4_F1_R1 EREEEATETC BRTEETHCEC BERTETATEE HCERTEEREE cicciccelce 150
Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

consrasen [T T T T TN
" AAACCATATC AATC TACAG CAATATATCA AGAA AAAA GTGC G616

AEBABBTRE llll Izoo

F1_R1 CHEBEBETE) TTTT TET 200

i |EBEBETE ¥ 200
Tinova4_F1_R1 BT 200

Tinova3_F1_R1 @l
Consensus GAACACCTCA ACCTTA ACCTTT AAGACAATAT

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
S“"e"w"fw . GRAGACCTCA ACGTTATATA TTATTTTATT TTTTAGCTTT AAGAGRATAT

TnowatRe_F1_R1 BEETBTCCEN BYTEEEATEE BTRETTITET BEEREREEER EETEEREERE o5
Tinova2-RC_F1_R1 HEETETCCEE BTTEEBETEE II-IIIIII _ EETEEBEERE 250

Tinova3_F1_R1 EEETETCCEE ETTEERETAR B BEEEEEBERE EETEERAEEE 250
Tinova4_F1_R1 HERTETGCEE BTTEREETER ll-l Iﬂ BEEBERDERE EETERBERDE 250

CO"SEHSUS AAATATGGAC CTTAACATAA CTCATTTTCT CAACAACAAC AATAACAACA

consraon [ [T T TN I TN TN I ITEAT]
seauncs o0 AAATAT CAC CTTRACATAR CTCATTT TCT CAACAACAAC MT AACAACA

! GTTGT 300
GTTGT

| CTTCT ll lIlI TITT 300
GTTGT T Ill TTTET BETTTT 300

Consensus ACAAGAATTA TCTGAGTTGT ACTCTTAACC TTTCTTTTCT CTTTTTCATA

2 AT ek T6T ACTTTAK Tt

Tinovet-RC_F1_~1 BTTNTTINEN BENEETCGEE HCEETGCETE IIG_I BETTCITCCH 350
Tinova2-RC_F1_R1 EETNTTTEEE EEREETCCEE HcEETcCETE BACEENREET RETTCITCCH 350
Tinova3_F1_R1 BUINTNTEEE BEEEETCCEE EcEETcCETE HECHERBERT BETTCTTCCH 3s0
Tinova4_F1_R1 BEATTNTEEE BEEEETCCEE EcERiccETE RECHERBERT BEmTcHiccRl sso
Consensus CTTTTTTCAA AAAAATGGCA AGAATGGCTC AAGAACCACT AATTGTTGGA

consnaton ([T TTENTLIL XN TIL I IIILL TN
seammnig (TTTTTT 1) AAAA ATGECA ACAA GCCTC ARGRACGACT AA TGT CGA

I I
Tinova1-RC_F1_R1 ] slll 400
Tinova2-RC_F1_R1 G cll
Tinova3_F1_R1 G
Tinova4_F1_R1 l sll GIII
Consensus AGAGTGATAG GAGAAGTTCT TGACTCGTTT ACCACAAGCA TGAAAATGAC

consnton [ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
seasreicze JCAGTCATAG GAGRAGTTT TGAGTCGTTT ACGA AACATGAAAA oA

Tinoval-RC_F1_R1 HCHNECTTEE -GI_ BECTRTTEEE TcoREET
Tinova2-RC_F1R1 TGTTECTTHEE EEBEECEEEN EECTETTEEE TccREET
Tinova3_F1_R1 HGITEGTTEN EREEECEEEE EECTETTEEE TccEEAT
Tinova4_F1_R1 CTTECTTEN EEEENCEEER EECTETTEEE TccBEETCEC

Consensus TGTTAGTTAC AACAAGAAAC AAGTCTTCAA TGGCCATGAG

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIlI
secucs o0 TGTTAGTTAC RACARGARAC AAGTCTT CAA TGGCCA CAG CCC

Tinova1-RC_F1_R1 Ll B8 cll Bfelehd 500
Tinova2-RC_F1_R1 K 1 IGGI 500
Tinova3_F1_R1 A 1 ell Gl 500
Tinovad_F1_R1 GTTG IGGI 500

Consensus CCACTATCAA CACCAAACCC AAAGTTGAAA TTGATGGTGC TGACATGAGA

CCACTA CAR CACCARACCC ARAGTTGAAR TTGATGTGE CACATGAGA

Tinoval-RC_F1_R1 [ 501
Tinova2-RC_F1_R1 & 501
Tinova3_F1_R1 [ 501
Tinova4_F1_R1 [ 501
Consensus T
oo

Tinoval-RC_F1_R1

Tinova4_F1_R1 [l

06

Conservation
ou
2050

Sequence logo T
oo

Figure S8. The four replicates of the variety Tinova. Tinova 1 was chosen as representative.
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20 4“0
1 1
TicolH2-RC_F1_R1 GHCTREcECT BccccHcHcc cHTNcHcHGG REEETGGCET ssllllci- 50
i GTEE 50
TicolH5_F1_R1 -6l

_f TEBcTcT HccccHclce cETEcHcEcc HEEETGGGIT GOl CTEE 40
TicoH8-RC_F1_R1 cHcTBBcTcE HcccclNNcc cHTNcEcEcc HEEETcccRT coNTnTcTEE so
Consensus GTGTACGTGT AGGGGANAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

conersien [T I TL T TTTTOT I
ssauncsiege GIGTACGTGT AGGGCeAGE CGATAGAGAGG ARACTGGOTT GOATTTGTCA

? =

TcH TTTEECEEEI cTcEETECE THCTTCEEET 100

BT T JHE| T [ THcuncHEET 100

(EEA T GTGHET THGTTCHHEET oo

TicolHs-RC_F1_R1 BGTH L] TTEETC BcTcHEET! cTTCHEET 100
Consensus CGTAACATGA TTTCAGCAAA AACATTCCTG AGTGACTAGC TAGTT

con, T O L
s OGTAICTOR TTCARCRR MRCATCETG ACTGRCTAR, THGTTOANT

140

TicolH4_F1_R1
TicolH5_F1_R1

@
=

TicolH2-RC_F1_R1 IGI 1

OO -8

G|

1 1
TicoH2-RC_F1_R1 EEEEEETETC BETEETECEC BEETETETEE ECEETEEEEE CECCEGGEGC 150
TicoH4_F1_R1 BEEBBETETC BETEETECEC BERTATETEE ECEETEEEER cTCCTGGNGE 150
TicolHs_F1_R1 EEBERE EETEETECEC BERTETETEE ECEETEEEEE CTGCTGGNGG 149
TicoHg-RC_F1_R1 EENEEETETC BETEETECEC BEETETETEE HCEETEEEEE cTcCEGGEGG 150
Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

T T T
seosceize. MACCATATG AATGATAGAG CAKTATATCA AGRATCAARA GTGGTGETGG

180 180
|

i ]

TicolH2-RC_F1_R1 T Tl TTET
TicolH4_F1_R1 Gl TETATE TTET
TicolH5_F1_R1 Gl TH T

TicolH8-RC_F1_R1 T TRTETE T

Consensus GAACACCTCA ACCTTA

TA AGACA

ATATA
s
consenason ([T TTTT T TLIICET (OO AT LT O LT
3

sswrceczs GRCACCTCA ACCTT

1
TicoH2-RC_F1_R1 BETETCCENE TTREEETHEN TEETTTTETE
Tico4_F1_R1 BETETCCEEE TTEERETEEE TEETIT

]
TicolHg-RC_F1_R1 BETETCCHEE TTRERETHEE TERTTTTETE EEREEREERE ETREREEREN 2s0

Consensus AATATGGACC TTAACATAAC TCATTTTCTC AACAACAACA ATAACAACAA

conersten [T T AT TN
swasceize. MTATCCAGC TTARCATAAC TCATTTICTC ARGRACAACA ATAACAACAA

260 300

1 1 1
TicoH2-RC_F1_R1 BEECERTEET BicHCTTcH (AEET TTETTT FETTTEATEE 200
TicolH4_F1_R1 [l T GITGT TERBET TTETTT FTTTTEATER 200
TicoH5_F1_R1 BEEGEETEET cTTcTH BTETTEEEET TTBTTTTI TTITTTEETEE 200
TicolH6-RC_F1_R1 Bl TEET GTTGH TEERET TTETTTTETE TETEN 300
Consensus CAAGAATCAT CTGAGTTGTA CTCTTAACCT TTCTTTTCTC TTTTTCATAC

concraton [TTTTTTTTIT T IO OO CITTIIOIO
swowrcnize. GRAGAATCAT CTGAGTTGTA CTCTTAACCT TTCTTICTC TTTTTCATAC

240
1 1
TicolH2-RC_F1_R1 llll==llll ----HEBETC CHEECEETCC NTENECHEEE RECEETTCEN 34
BEEE - - c cc

TicolH4_F1_R1 T - Gl
----HEEETC cEEEcEETcC ETEEECHEEE EECEETTGEN 345

TicoH5_F1_R1 TETTTTEEEE
TicolH6-RC_F1_R1 HTNTTTEERE - - - -EEEETC cEEECEETcc BTEEECEEEE EECEETTCEN 34

Consensus TTTTTTCAAA ----AAAATG GCAAGAATGG CTCAAGAACC ACGAATTGTT

consano ([T TTTCIIT TN CCTCATITT ITTTITN
seosceigo [TTTTIGMA  AMAATG GORAGRATEG CTGRAGAACE ACGRATTGTT

1 1 1
Gl cTcH TEGGHCEEGT TETT G Ll T
TicolH4_F1_R1 GGl TcH THGGEGEEGT o T
TicoHs_F1_R1 G cicH Tl =] il | T
TicolH6-RC_F1_R1 GGl cTcE THcol cT TETTCHETI L i 306
Consensus GGAAGAGTGA TAGGAGAAGT TCTTGACTCG TTTACCACAA GCATGAAAAT

essran (TTTTTTTTIT TTTTTTIU TN CTTUITITIT TN
seore e (CAAGAGTGR TAGGAGAAGT TGTTGACTCG TTTACCACAR GOATGRARAT

ATATA TTATTITATT TITACTTTTA AGACAATATA

20

420
|

TicoH2-RC_F1_R1 CHEFCETHEC!
TicolH4_F1_R1 GEETGTTHE:

TicoHs_F1_R1 GEBTGE ¢ Sl 5
TicoH6-RC_F1_R1 GEETCTTECT TENEEBEECE EEBEECTETT BEETCCEEET CECTTTTTEE 445

Consensus GACTGTTAGT TACAACAAGA AACAAG T CAATGGCCAT GAGTTTTTCC

conersien [T T AT I
swosceize CACTGTTAGT TACAACAAGA AAGRAGTCTT CAATGGCCAT GAGTTTTICG

500
1 1
TicolH2-RC_F1_R1 Wi TR fcRTce 46
TicolH4_F1_R1 BT T TGRTGG 486
TicolH5_F1_R1 BT THT --TGHTGG 485
TicolH6-RC_F1_R1 T BA

TcHlice 486
Consensus CTTCCACTAT CA
oo

Conservation

» [T T T
ssawencsize (TTCOACTAT CAACACCARA CCCARAGTTG AMAT TOATGG

TicoH2-RC_F1_R1 HCETCEEETC HCHEE soo
TicoH4_F1_R1 TCETCEBETC BCET 500
TicoH5_F1_R1 TCETCEEBETC BGHET 499

TicolH6-RC_F1_R1 TcHETCHEETC HGHEE s00

Const-znsnvltfre TGCTGACATG AGAT

Conservation

sevecni. TOTOACATS AGAT

Figure S9. The four replicates of the variety TicolH. TicolH 2 was chosen as representative.
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20 40
1 1
0381 F1_R1 cEcTBEcEcE BccccHENce cETNcEcEcc EEEETGGCNT GCETTNCTEE so
0382 F1_R1 GEGTEBGTGT HccccHEEGG CETHGECEGG MEEBTGGGTT GCETTTCTEE so
0383 F1_R1 GEHCTEECTCT HccccEEEcc cETEcHcEcc EEEETGGGIT GCETTTCTEE so
0384 F1_R1 clcTEEcTcT HccccHENcc cHTEcHcEcc EEEETcceNT ccETTTCTEE so
Consensus GTGTACGTGT AGGGGAAAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

cosersion ([T T T T TN
swamceizs GTGTACGTGT AGGEGARAG GATAGAGAGG MACTGGGTT GGATTTGTCA

| 1 |
0638.1_F1_R1 WGH fcH TF e SEEET [Sfel | b THGET ¥ 100
038.2_F1_R1 WG T T c Hol [ GTT T 100
033.3_F1_R1 MG TcH TT T GTCHETH T 100
033.4_F1_R1 MG TTT T c Mol T T T 100

Consensus CGTAACATGA TTTCAGCAAA AACATTCCTG AGTGACTAGC TAGTTGAAAT

coneraton ([T LT TN DI CATIOANIN
seasrcsze (GTRRCATGR TTTCAGCARR ARGATTCCTG AGTGAGTAGC TAGTTGAAAT

140

GEGGEGGHGG 150

GEGGTGGTGE 150

0 BET BcEETEEEEE GTGCTGGTGG 150

0384 F1_R1 HENERETETC RETRETHECHC BERTATETER HCEATREEEE ciccicccc 150

Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG
gt

consenaon [[TTTTTTTT TNTLTT] (T (T (T
swoceize. AACGATATG ARTCATAGAG GAATATATCA AGRATCARAR GTGGTECTGE

160
1 ]
038.1_F1_R1 TET TTATTTTET THT|
038.2_F1_R1 TRT! TTETTIN TH Hc THT|
0383_F1_R1 THTE TTETTTTET G i
038.4_F1_R1 TRTETE TTATTTTET THT|

Consensus GAACACCTCA ACCTTATATA TTATTTTATT TTTTA AGACAATATA
oo

cansenason ([T T TT TTTN IO CITNCN I LI IETELI]
ssaecercze GUACACCTC ACCTIATATA TIATTTTATT TTTACTTITA AGACATATA

20 240

1 1
038.1_F1_R1 EETETCCEEE TTEEEETEEE TEETTTTETE EENEEEEEEE BEEETEEREE 250
0382 F1_R1 BETETCGEBE TTEEBETEEE TEETTTTETE EEEERDEEDE ERERTEEBEE 250
0383 F1_R1 EETETCCEEE TTEERETEEE TRET B EEREERAEEE EREETEREBER 250
0384 F1_R1 BETETCCEEE TTEERETEEE TEET EEBEEBERDE REERTEEREE

Consensus AATATGGACC TTAACATAAC TCATTTTCTC AACAACAACA ACAATAACAA

conersion [T T T I TN
seomceizo. MTATEGACL TTAGATAAG TCATTTTCTC MCRACAACA ACARTMCAA

280
|
638.3_F1_R1 [l

1 1
c BETEETECHEC EEETETETEE ECEETEEEEE
c BEETETETEE ECEETEEEEE

200
200

280

i |
0381 F1_R1 (HCHET T GTT cTRETETT TIRTTTT TTT 300
0382 F1_R1 T TETETCEGCTT G TIRTTTT TITT 300
: IABCEET TETETCHEGTT cf 7T TTBTTTT TETTTEE 300
038.4_F1_R1 ! T TETETCHCET of Tl TTRTTTT TTTTTEE 300

Consensus CAACAAGAAT TATCTGAGTT GTACTCTTAA CCTTTCTTTT CTCTTTTTCA

concnaton [TTTTTTTTTT T T TN TTITOIN
seawrcize. GRACAAGRAT TATCTGAGTT GTAGTCTTAR CGTTTCTITT CTCTTTTICA

|
0381 F1_R1 TEETTETETE REENERETCC WENCHETCCE TEENCHEEEE BTMETECENGC 350
6382 F1_R1 [l T8 EEEEREETCC BABCHETCCE THEECEABEE ETRATTCITGC 350
038.3_F1_R1 Ml B EEREEEETCC BEECERTCCE THEACEEEEE BTEETTCTITG 350
6384_F1_R1 TEETTNTTTE BEEEEEETcc BEECEETCCE TEAECEEEEE BTERTTCEEG 350
Consensus TACTTTTTTC AAAAAAATGG CAAGAATGGC TCAAGAACCA CTAATTGTTG

coneraton [T T TTTITT IO TN,
swosmcrize TACTTTTTIC AMMARTEG GRAGRATGE TCAAGRACCA CTAATIGTTG

0 400

| } ¥ 1
038.1_F1_R1 GT GGl ciT Bifc S | G G 400
0382_F1_R1 GTGHET Ho cTT BTTcEETEGT T iBERC BET TG 400
0383 F1_R1 GTcET BccHcEEGTT BIT GT T iBEEC BET TG 400
0384_F1_R1 G [ GGl ciT BTTCEETEGT T G TG 400

Consensus GAAGAGTGAT AGGAGAAGTT CTTGACTCGT TTACCACAAG CATGAAAATG

eonsrctn, [TTTTTTTTTT (T T CTTITIIIT TTTITIN
sessncrszs GRAGAGTGAT AGGAGAAGTT CTTGAGTCGT TTACGAGAAG CATGRAMTG

420
1 1
038.1_F1_R1 EETCETECTT HEREEEECEE EEEECTETTE EEiccEEETC EcTTTITTEEE <s0
0382 F1 R1 BETCITECTT EEEEEEECEE EEEECTETTE EETccEEETC EcTTTTTEEE <50
0383 F1_R1 BETCTTECTT EEEEBRECEE EEEECTETIE EETccEEETC EcTTTTTEEE <50
0384_F1_R1 BETCTTECTT BEEEEEECEE BEEECTETTE BETGCEERTC ECITTTTEEE :s0
Consensus ACTGTTAGTT ACAACAAGAA ACAAGTCTTC AATGGCCATG AGTTTTTCCC

consersion [T T T T TIIIT]
seomcrize IGTGTTAGTT ACRAGAAGAA ACRAGTCTTC MTGECCATG AGTTTTOCE

480

1]

038.1_F1_R1 il (EBE| | GTTG TTcETGCT
038.2_F1_R1 WM T HE (| GTT TTGETGGT
0383 F1I_R1 ! T EEBEEBEEE GTT TTGETGGT GET
0384_F1_R1 7 | (i TTcETGGT

Consensus TTCCACTATC AACACCAAAC CCAAAGTTGA AATTGATGGT GCTGACATGA

consnaton T T T T TN
ssaweceise TTCICTATG MOACCARAC COARAGTTGA AATTGATGCT GCTGACATGA

038.1_F1_R1 GHE 503
0382_F1_R1 GHE 503
038.3_F1_R1 GHE 503
0384_F1_R1 GH- 502
Consensus GAT

]
GG
GG

500
500
500
500

Conservation
o

208
Sequence logo GAT
ams

Figure S10. The four replicates of the variety 038. 038 1 was chosen as representative.
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20 9

i |
Fanfare 1_F1_R1 BecGoEBEGG cETHEcEGCEG: BEEETGGGTT GoETTTCTEE 50
Fanfare 2_F1_R1 ceGoHENGe cETHCHcEcC EERETcGCTT CCETTTCTEE so
Fanfare 3_F1_R1 ccccHENce cETEcHcEcc HE-Bicccii CCETTTCTEE 4
Fanfare 4_F1_R1 Gl BccccEEBGG GETHEGEGHEGG EEBETGGGTT GGETTTCTEE so

Consensus GTGTACGTGT AGGGGAAAGG GATAGAGAGG AAACTGGGTT GGATTTGTCA

consersion [T I T TR T
ssauncseg, GIGTAUGTOT AGGCCAAAGG GTAGAGAGG AMACTEGGTT GEATTTGICA

100
|
G AT TEETc Ecicl Tlciic
T c Mol 1T
Fanfare 3_F1_R1 T c Bch T T 99
Fanfare 4_F1_R1 HGHI T T c Hcm THGTT W 100
Consensus CGTAACATGA TTTCAGCAAA AACATTCCTG AGTGACTAGC TAGTTGAAAT

conseraton [T T T T T
seoumnize (GTRACATOR TTTCAGGAAR MCATICCTG AGTGACTAGE TAGTTGAMT

1 1
Fanfare 1_F1_R1 HEEBEETETC HET cHC BEETETETEE HCEETEEEEE CTCCTCONGE 150
Fanfare2_F1_R1 BEEBEETETC BE' GHEG BEETETETEE HCEATEEBEE GTGGTGGIGG 150
Fanfare 3 F1_R1 BEEBEETETC BE c BEETETETEE ECEETBEEEE cTCGEGCEGC 149
Fanfare 4 F1_R1 EEEBEATETC BETEETECEC BERTETRTEE HCERTEEEEE ciccicemce 1so

Consensus AAACCATATG AATCATAGAG CAATATATCA AGAATCAAAA GTGGTGGTGG

conmnaes LT RO TN
seouoceize. MACCATATG ARTCATAGAG CARTATATCA AGRATCAAM GTGGTGGTGG

¥
Fanfare 1_F1_R1 TETETE T ] i 200
Fanfare 2_F1_R1 TRTETE T TTETT T BHc TET 200
Fanfare 3_F1_R1 THT T Gl T 199
Fanfare 4_F1_R1 TTETET L T EEc [TRT 200
Consensus GAACACCTCA ACCTTATATA TTA ACCTTT AAGACAAT

comn, T L ]
s QWCHCTOR KETIATATR TATTTIATT TTTRTTT AGRAKTAT

1
Fanfare 1_F1_R1 EEBTETCCEE BITHERETER B 787 BEEBEEEEAE EETEREEERE
Fanfare 2_F1_R1 BEBTETCCEE BERETEE EEREERR

|
T 100
T 100

Fanfare 1_F1_R1
Fanfare 2_F1_R1

250

Consensus AAATATGGAC CTTAACATAA CTC CAACAACAAC AATAACAACA

coonne, TN L L
sz MATHTGO CTTMCATAR CTCATTTCT CHCHOMS AATARCAKC

260

| [}
Fanfare 1_F1_R1 TTE TETGEGTTGT TTTRTTTTI TTTT
Fanfare 2_F1_R1 CEETT TCEGTTGT TTTETIIT TITT
Fanfare 3_F1_R1 TTH TETCHEGCTTCE i B T TTTTT
Fanfare 4_F1_R1 TTH ¥ (e Ll | TET TETTT

Consensus ACAAGAATTA TCTGAGTTGT ACTCTTA

300

|
T
TH 300
TH 299
T8 300
A

TTT

TTTCT CTTTTTCAT

T ACC cT
oo
TR
- AG TTICT

Il
il

I
seasncecse |CRGAATTA TCTGAGTTGT ACTCTTAACC TTTCTITICT CTTTTTCATA

20 40

1 |
Fanfare 1_F1_R1 BERTTTTEEN BRERETCCEE HCEETCCETE NECEEEEEET EETTCTNCCH 350
Fanfare 2 F1_R1 BTTTTTTEEN EEERETCCEE HCERTCCETE HECEEEEEET ERTTCTTCGH 350
Fanfare 3_F1_R1 BTTTTITTEEN EREEETCCEE HGEATCGETE HECEEBEEET ERTTGTTGGH 340
Fanfare 4_F1_R1 BETETITTEEE EEEEETCCEE HcEETCCETE EECEEBEEET RETTcImccH 3s

Consensus CTTTTTTCAA AAAAATGGCA AGAATGGCTC AAGAACCACT AATTGTTGGA

conersion [T IO NI T T
seaunceage (TTTTTTCAR AARRTGCCA AGRATGCCTC ARGRACCACT AATTETTGG

0 0 400

1 [t |
Fanfare 1_F1_R1 GE G GHCHECTTET ¥ GTTT cHE T TGEE 400
Fanfare 2_F1_R1 BcBEGTGHETHEG GTTET T GTTT T TCER 400
Fanfare 3_F1_R1 CTCHETEG ¢ GTTET T GTTT | | T 399
Fanfare 4_F1_R1 HcHcTcHETHEG GTTET Tol GETT L TGHE 200

Consensus AGAGTGATAG GAGAAGTTCT TGACTCGTTT ACCACAAGCA TGAAAATGAC

conseraton [T T LTI T O T
seoumensze ACAGTGATAG GAGAAGTTCT TGAGTCGTTT ACGAGAAGCA TGARAATGAC

420
|

Fanfare 1_F1_R1 [W&! C ]

Fanfare 2_F1_R1 G| TGCEEET

Fanfare 3_F1_R1

Fanfare 4_F1_R1
Consensus TGTTAGTTAC AACAAGAAAC AAGTCTTCAA TGGCCATGAG TTTTTCCCTT

coserston ([T T T I
seasrcze TGTTAGTTAG MCAAGAMAC AAGTCTICAR TGGCCATGAG TTTTTCCCTT

|
Fanfare 1_F1_R1 7 cf Lt de hifelehd fal T 500
Fanfare 2_F1_R1 T (EBGTT TTcETceTGE T T 500
Fanfare 3_F1_R1 THET Ll Gl TrcHTceTcE T GHGH 499
Fanfare 4_F1_R1 IBBGTTC TTcHTcercE TCHEETCHCH so0

Consensus CCACTATCAA CACCAAACCC AAAGTTGAAA TTGATGGTGC TGACATGAGA

sewseceizs (GACTATCAR CACCARACCC AAAGTTGARR TTGATGGTEC TGACATGAGA

Fanfare 1_F1_R1 [ 501
Fanfare2_F1_R1 [ 501
Fanfare 3_F1_R1 [ 500
Fanfare 4_F1_R1 [ 501
Consensus T
oo

Conservation [l
o

205
Sequence logo T
ey

Figure S11. The four replicates of the variety Fanfare. Fanfare 1 was chosen as representative.
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20

40
1
PsTFL-1 GECTEBCEGE IGGGGIIIGG CHCHTHCHEC HEBTFCGGER GG- - - -HEEF 45
VATFL-1 Mikko GTGTEBCTCT BGGGCHEEGG CETECHGCEGG BEBETGGGTT GG- - - - BETT 46
MtTF-1 GEGTEEGTGT BccGCECHCHE BEBBCHECHGT BEEEGGGGTT TCRTNCEITE so
Consensus GTGTACGTGT AGGGGAAAGG GANAGAGAGG AAANTGGGTT GG----ATTT

consraton [TTTTTTTIT AT AT (T e L]
Ssaumslogs GTGTACGTGT AGGGGAKAGS sh Ashhex MAJGGGH Gm AfrTT

P
PsTFL-1 G ----mu T
VITFL-1 Mikko G - - - HEE II G
MiTFL-1 G cHE G 100

Consensus GTCATGTAAC ATGATTTCAG CAA-~~~AAA CATTCCTGAG NGACTAGCTA

Conservatlon

1 Ulltﬂ]lhﬂﬂhiﬂh.dﬂﬁﬂlﬂlﬂﬂ]ﬂiﬂﬂlﬂﬂ
seaerceige (TCkve Mz alekweehs shhcarchhh CATTCCTEAG CACTAGCTA

PsTFL1 GENCENNTEN -IIIGII TRETATECE CENATETEEE CEETETEEE- 11

viTrLioo GRCHENTAN NEATATCHE THAT- NoBH NATRTMTNN cRTERNNNG -

MATFL1 CRNGHMME-- -------GHE -H----- cH NENNEENNEN TH-THRECH- 1::
Consensus GTTGAAATAA ACCATATGAA TCAT ANAGA ACCATATCAA GAATCAAAA-

consenason [TTTTTTTIon ooppordl T el T oo T T
soauceize GTTCAMTA ACCATATGM T0ATchoAGs seskeksCM ehaTGrkeho

P.s TFL-1 -»Glsclecc llllllll b IIII TIT TTEETT Ill 189
VITFL-1Mikko RGCRGCEGGE TET TETTTTETTIT TIT T 184
MtTFL-1 - - GGGTGGE TCTETTTT T BT

Consensus - -GTGGTGGG AACACCTCAA CCTTATATAT TATTTTATTT TTANTNNNNT
100%

Conservation

» e T TR [T iooon ] [ om0 iefieeed]
seosnctsss +TC0TGCE ARCACCTeAA CGToxaalal ThiovoaTe] tonoTonaat
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Figure S12. Upstream sequence alignment of the TFL1 homologous genes in Pisum sativum, Vicia
faba cultivar Mikko, and Medicago truncatula.
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Table S1. Predicted binding site motifs for the upstream region of TFLI1. Binding sites
sorted alphabetically and in color code to visualize similarities and differences.

are

Colour Pisum Medicago Vicia faba, | Vicia faba, | Vicia faba,
code Sativum truncatula Mikko, Bruno, 038
Pirhonen TicolL and
and Fanfare | TicolH

Green — -300ELEMENT -300ELEMENT -300ELEMENT -300ELEMENT -300ELEMENT

Present in all | areLaTERDI ABRELATERDI ABRELATERDI ABRELATERDI ABRELATERDI
ACGTATERDI ACGTATERDI ACGTATERDI ABRELATERDI ABRELATERDI
ACGTATERDI ACGTATERDI ACGTATERDI ACGTATERDI ACGTATERDI
ACGTOSGLUBI ACGTOSGLUBI ACGTATERDI ACGTATERDI ACGTATERDI
ARRIAT ARRIAT ACGTATERDI ACGTATERDI ACGTATERDI
ARRIAT ARRIAT ACGTOSGLUBI ACGTATERDI ACGTATERDI
ARRIAT BIHDI10S ARRIAT ACGTOSGLUBI ACGTOSGLUBI
ARRIAT CAATBOXI ARRIAT ARRIAT ARRIAT
ARRIAT CAATBOXI ARRIAT ARRIAT ARRIAT
BIHDI10S CACTFTPPCAI ARRIAT ARRIAT ARRIAT
CAATBOXI CACTFTPPCAI BIHDI10S ARRIAT ARRIAT
CAATBOXI CACTFTPPCAI CAATBOXI ARRIAT BIHDI10S
CAATBOXI CACTFTPPCAI CAATBOXI BIHDI10S CAATBOXI
CAATBOXI CACTFTPPCAI CAATBOXI CAATBOXI CAATBOXI
CACTFTPPCAI CACTFTPPCAI CACTFTPPCAI CAATBOXI CAATBOXI
CACTFTPPCAI CACTFTPPCAI CACTFTPPCAI CAATBOXI CACTFTPPCAI
CACTFTPPCAI CAREOSREP1 CACTFTPPCAI CACTFTPPCAI CACTFTPPCAI
CACTFTPPCAI CURECORECR CACTFTPPCAI CACTFTPPCAI CACTFTPPCAI
CACTFTPPCAI CURECORECR CAREOSREP1 CACTFTPPCAI CACTFTPPCAI
CACTFTPPCAI CURECORECR CURECORECR CACTFTPPCAI CACTFTPPCAI
CACTFTPPCAI CURECORECR CURECORECR CACTFTPPCAI CAREOSREP1
CAREOSREP1 DOFCOREZM CURECORECR CAREOSREP1 CURECORECR
CURECORECR DOFCOREZM CURECORECR CURECORECR CURECORECR
CURECORECR DOFCOREZM DOFCOREZM CURECORECR CURECORECR
CURECORECR DOFCOREZM DOFCOREZM CURECORECR CURECORECR
CURECORECR DOFCOREZM DOFCOREZM CURECORECR DOFCOREZM
DOFCOREZM DOFCOREZM DOFCOREZM DOFCOREZM DOFCOREZM
DOFCOREZM DOFCOREZM DOFCOREZM DOFCOREZM DOFCOREZM
DOFCOREZM DOFCOREZM DOFCOREZM DOFCOREZM DOFCOREZM
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DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GATABOX

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTGANTGI10

INRNTPSADB

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS2

POLLENILELATS52

POLLENILELATS52

POLLENILELATS2

POLLENILELATS2

POLLENILELATS2

RAVIAAT

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTIGMSCAM4

GTGANTGI10

GTGANTGI10

INRNTPSADB

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

NODCON2GM

NODCON2GM

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

OSE2ROOTNODULE

OSE2ROOTNODULE

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS2

POLLENILELATS2

POLLENILELATS2

RAVIAAT

RAVIAAT

ROOTMOTIFTAPOX1

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTIGMSCAM4

GTGANTGI10

GTGANTGI10

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS52

POLLENILELATS2

POLLENILELATS52

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ABRELATERDI1

SEFIMOTIF

TATABOX2

DOFCOREZM

DOFCOREZM

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTIGMSCAM4

GTGANTGI10

GTGANTGI10

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS52

POLLENILELATS52

POLLENILELATS52

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

DOFCOREZM

DOFCOREZM

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTIGMSCAM4

GTGANTGI10

GTGANTGI10

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS52

POLLENILELATS52

POLLENILELATS52

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

ROOTMOTIFTAPOX1

SEFIMOTIF
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RAVIAAT ROOTMOTIFTAPOXI1 TATABOX5 SEFIMOTIF TATABOX2

ROOTMOTIFTAPOXI1 ROOTMOTIFTAPOXI1 TATABOX5 TATABOX2 TATABOXS

ROOTMOTIFTAPOXI1 SEFIMOTIF TATABOXS TATABOXS TATABOXS

ROOTMOTIFTAPOXI1 TATABOX2 WRKY710S TATABOXS TATABOXS

ROOTMOTIFTAPOXI1 TATABOXS WRKY710S TATABOXS WRKY710S

SEFIMOTIF TATABOXS WRKY710S WRKY710S

TATABOX2 WRKY710S WRKY710S

TATABOXS WRKY710S

TATABOX5

TATABOX5

WRKY710S
Light blue- CATATGGMSAUR MARTBOX MARTBOX MARTBOX
Present in CATATGGMSAUR MARTBOX MARTBOX MARTBOX
Vicia faba MARTBOX MYBPZM MYBPZM MYBPZM
varieties and | martBOX POLASIG1 POLASIG1 POLASIG1
Pisum MYBPZM POLASIG1 POLASIG1 POLASIG1
sativum POLASIG1 POLASIG3 POLASIG3 POLASIG3

POLASIG1 SEF3MOTIFGM SEF3MOTIFGM SEF3MOTIFGM

SEF3MOTIFGM TATABOX4 TATABOX4 TATABOX4

TATABOX4 CATATGGMSAUR CATATGGMSAUR CATATGGMSAUR

IBOXCORE CATATGGMSAUR CATATGGMSAUR CATATGGMSAUR

TAAAGSTKST1

TAAAGSTKST1

SEF4AMOTIFGM7S

SEF4AMOTIFGM7S

BOXIINTPATPB

BOXIINTPATPB

CCAIATLHCBI

CCAATBOX1

CCAATBOX1

GTIMOTIFPSRBCS

NODCONIGM

NTBBFIARROLB

NTBBFIARROLB

OSEIROOTNODULE

POLASIG2

POLASIG3
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SURECOREATSULTRI11

TATABOX3

CATATGGMSAUR

CATATGGMSAUR

MARTBOX

MARTBOX

MYBPZM

POLASIG1

POLASIG1

SEF3MOTIFGM

TATABOX4

Yellow-

GTICORE GTICORE GTICORE GTICORE
Present in SEBFCONSSTPRI0A SEBFCONSSTPRIOA | SEBFCONSSTPRIOA | SEBFCONSSTPRIOA
Vicia faba WBOXHVISO1 WBOXHVISO1 WBOXHVISO1 WBOXHVISO1
and WBOXNTERF3 WBOXNTERF3 WBOXNTERF3 WBOXNTERF3
Medicago

truncatula

Orange- MYBSTI MYBSTI MYBSTI
Present only PREATPRODH PREATPRODH PREATPRODH

in Vicia faba RBCSCONSENSUS RBCSCONSENSUS RBCSCONSENSUS
varieties RHERPATEXPA7 RHERPATEXPA7 RHERPATEXPA7
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Grey-

Present in all
but Tina and

Tinova

Present only
in Medicago
truncatula

SEFAMOTIFGM7S

SEFAMOTIFGM7S

SEFAMOTIFGM7S

SEFAMOTIFGM7S

SEFAMOTIFGM7S

SEFAMOTIFGM7S

SEFAMOTIFGM7S

SEFAMOTIFGM7S

ANAEROICONSENSUS

ARFAT

BOXCPSASI1

BOXIINTPATPB

BOXIINTPATPB

CCAATBOX1

GTIMOTIFPSRBCS

HSELIKENTACIDICPR1

HSELIKENTACIDICPR1

MYBPLANT

NODCONIGM

OSEIROOTNODULE

POLASIG2

PYRIMIDINEBOXOSRA

MYI1A
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RAVIBAT

REALPHALGLHCB21

REALPHALGLHCB21

RYREPEATBNNAPA

SURECOREATSULTRI11

TATABOXOSPAL

AACACOREOSGLUBI

Colour code

Vicia faba. Tina and Tinova

Vicia faba, Aurora

Green — Present in all

-300ELEMENT

ABRELATERDI1

ACGTATERDI

ACGTATERDI

ACGTATERDI

ACGTATERDI

ACGTOSGLUBI

ARRIAT

ARRIAT

ARRIAT

ARRIAT

BIHD10S

CAATBOX1

CAATBOX1

CAATBOX1

CACTFTPPCAL1

CACTFTPPCAL1

CACTFTPPCAL1

CACTFTPPCAL1

CAREOSREP1

CURECORECR

CURECORECR

-300ELEMENT

ABRELATERDI1

ABRELATERDI1

ACGTATERDI

ACGTATERDI

ACGTATERDI

ACGTATERDI

ACGTOSGLUBI

ARRIAT

ARRIAT

ARRIAT

ARRIAT

BIHD10S

CAATBOX1

CAATBOX1

CAATBOX1

CACTFTPPCA1

CACTFTPPCAL1

CACTFTPPCAL1

CACTFTPPCA1

CAREOSREP1

CURECORECR
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CURECORECR

CURECORECR

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTGANTGI10

GTGANTGI10

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS52

POLLENILELATS2

POLLENILELATS52

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT

ROOTMOTIFTAPOX1

CURECORECR

CURECORECR

CURECORECR

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

DOFCOREZM

EBOXBNNAPA

EBOXBNNAPA

GATABOX

GATABOX

GATABOX

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GT1CONSENSUS

GTIGMSCAM4

GTIGMSCAM4

GTGANTGI10

GTGANTGI10

INRNTPSADB

MYBIAT

MYCCONSENSUSAT

MYCCONSENSUSAT

NODCON2GM

NODCON2GM

OSE2ROOTNODULE

OSE2ROOTNODULE

POLLENILELATS52

POLLENILELATS52

POLLENILELATS52

RAVIAAT

RAVIAAT

RAVIAAT

RAVIAAT
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Medicago truncatula

SEBFCONSSTPR10A

ROOTMOTIFTAPOX1 RAVIAAT
ROOTMOTIFTAPOX1 ROOTMOTIFTAPOX1
ROOTMOTIFTAPOX1 ROOTMOTIFTAPOX1
SEFIMOTIF ROOTMOTIFTAPOX1
ABRELATERDI1 ROOTMOTIFTAPOX1
TATABOX2 SEFIMOTIF
TATABOXS TATABOX2
TATABOXS TATABOXS
TATABOXS TATABOXS
WRKY7108 TATABOXS
WRKY710S WRKY710S
WRKY710S
nght blue- Pl‘esent in Vlc ia f aba CATATGGMSAUR CATATGGMSAUR
Varieties and P iS um s ativum CATATGGMSAUR CATATGGMSAUR
MARTBOX MARTBOX
MARTBOX MARTBOX
MYBPZM MYBPZM
SEF3MOTIFGM POLASIG1
TATABOX4 POLASIG1
POLASIG1 POLASIG3
POLASIG1 SEF3MOTIFGM
POLASIG3 TATABOX4
Yellow- Present in Vicia faba and | gricore GTICORE

SEBFCONSSTPR10A

WBOXHVISO! WBOXHVISOI
WBOXNTERF3 WBOXNTERF3

Orange- Present only in Vicia faba | wyssn MYBSTI

varieties PREATPRODH PREATPRODH
RBCSCONSENSUS RBCSCONSENSUS
RHERPATEXPA7 RHERPATEXPA7
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Grey- Present in all but Tina and SEFAMOTIFGM7S

Tinova SEFAMOTIEGM7S
Black- Present only in Aurora

PYRIMIDINEBOXOSRAMY 1A
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