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Table S1: Examined accessions, their status of cultivation, country of origin and ploidy level

Accession name Status Origin Ploidy

247 Unknown Morocco Tetraploid
Brunner Landrace Austria Unknown
Buceanskij Unknown Romania Tetraploid
CPI 63750 Unknown Turkey Tetraploid
CPI 63764 Wild Turkey Unknown
CPI1 63767 Cultivated USA Tetraploid
CPI 63780 Wild Switzerland Unknown
CPI1 63810 Unknown Lithuania Tetraploid
CPI 63820 Unknown Spain Tetraploid
CPI 63825 Unknown Spain Unknown
CPI 63826 Unknown Spain Unknown
CPI 63854 Cultivated Switzerland Tetraploid
Esparsette Cultivar Poland Tetraploid
Cholderton-Hampshire Common Cultivated UK Tetraploid
La Rippe Landrace Switzerland Unknown
NA /RCAT028437 Unknown Hungary Unknown
Nova Cultivar Canada Tetraploid
Wiedlisbach Ecotype Switzerland Unknown
Perdix Cultivar Switzerland Unknown
Perly Cultivar Switzerland Tetraploid
Premier Landrace Switzerland Tetraploid
Rees “A” Cultivar UK Tetraploid
Sarzens Landrace Switzerland Unknown
Taja Cultivar Poland Tetraploid
TU86-43-03 Cultivated Turkey Tetraploid
Visnovsky Cultivar Czech Republic  Tetraploid
WKT 10 Wild Turkey Tetraploid
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Figure S1: Visual comparison of leaves of different ages, harvested at the same time from the

same plant. Selection was mainly based on leaf size.



Calculation of mDP and highest average polymer sizes (maxmDP)

The mean degree of polymerization was calculated according to Engstrém (2014) %, based on
the ratio of extension units and terminal units for procyanidins (m/z 287 and 289
respectively) and prodelphinidins (m/z 303 and 305 respectively). The mDP was determined

using these areas with the formula

_ 0.37A287+0.42A4250+2.15A4303+0.684305
- 0.424589+0.684305

mDP

eqn Sl

Larger polymers elute at later retention times and consequently, when shifting the retention
time window from the entire elution period to only a fraction at the end, the share of larger
polymers is increased. For example, in Figure S2, when calculating the mDP based upon
different retention time windows, a window of 0-2 minutes yields an mDP of 2, whereas the
retention time window of 2-4 minutes already yields an mDP of 15 and from 4-6 minutes,
the mDP is 33. Consequently, for the calculation of the on average largest polymer sizes, we
chose the retention time window from 3.70 minutes, as this allowed for a sufficiently strong

signal intensity while at the same time focusing on the larger polymer sizes.
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Figure S2: Fingerprint of PC and PD terminal and extension units, as compared by their

elution time.
Calculation for amount of proanthocyanidins

The amount of proanthocyanidins in individual plants was calculated as

PlAlamount = (([PA]leaves X 11') + ([PA]leaves X ([PA]stems/ [PA]leaves)) X SI‘) X pDM ceqn S2

where [PA] was the concentration of proanthocyanidins of an individual plant, [PA] was the
average of the proanthocyanidin concentrations in all plants, Ir was the leaf ratio, sr was the
stem ratio and pDM the dry matter weight of the whole plant. Leaf and stem ratio were the

weight fraction of the whole plant in percent, which belonged to either leaves or stems. By

dividing the average PA concentration in stems, [PA]sems, With the average PA concentration

in leaves, [PA]jcaves, @ general coefficient was calculated. This in turn was used to estimate the
PA concentration in stems of individual plants, as the stem concentration of

proanthocyanidins was only measured in a subset of seven accessions. By multiplying the
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concentration with the biomass formed, and adding the values for leaves and stems, the

overall PA amount of the plant was determined.

Identification of the phenolic compounds

A Xevo UPLC system, coupled with a diode array and MS/MS detector was used for the
identification of the phenolic compounds. For previously identified compounds **, Multiple
Reaction Monitoring (MRM) methods were utilized for quantification. If compounds had not
been previously reported, UV chromatograms at 280 nm and 349 nm were used as a first step
for detection. For final identification, a combination of m/z values and retention time from the
MS data together with the UV-spectrum yielded further information. To increase the certainty
in identification, the fractions obtained with Sephadex LH-20 purification were analyzed with
tandem mass spectrometry via daughter ion scans. All identified compounds are listed in
Table 2, with the main important criteria that led to their identification. Compounds which
were compared against an available standard (in retention time, UV and MS/MS spectrum)
and are therefore considered to be formally identified are marked as such in Table 1. All other
compounds were characterized in accordance with the existing literature, based on UV and
MS/MS spectrum and, where possible, the order of elution. Compounds which were
quantified are also denoted with their relative standard deviation from replicate analysis. The
detected compounds were then utilized to determine the variability of PAs, as well as the

simple phenolics in 27 accessions of sainfoin on an individual plant level.
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Figure S3: UPLC- chromatogram (at 280 nm) of a typical sainfoin cultivar with main
compounds identified (in order of elution: 1: arbutin; 3: caffeoylquinic acid; 4: chlorogenic
acid; 6: Quercetindihexoside; 11: Quercetin-3-O-rhamnosylrutinoside; 9: coumaric acid
glucoside; 13: quercetin-3-O-rutinoside; 12: Kaempferol-3-O-rhamnosylrutinoside;

16: Isorhamnetin-3-O-rutinoside; 24: Quercetin 3-O-(4"""-O-E-feruloyl)-a-rhamnopyranosyl-

(17" — 2")[a-rhamnopyranosyl-(1"" ~~ — 6"")]-B-glucopyranoside) (see also Table 1)
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Figure S4: A) PD share in leaves compared against the plant yield, and B) maximum degree
of polymerization (maxmDP) compared to plant yield. Equation for exponential trendline and

its regression analysis are denoted at the bottom right
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