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ABSTRACT: As part of the regulatory approval process in Europe, comparison of endogenous soybean allergen levels between
genetically engineered (GE) and non-GE plants has been requested. A quantitative multiplex analytical method using tandem
mass spectrometry was developed and validated to measure 10 potential soybean allergens from soybean seed. The analytical
method was implemented at six laboratories to demonstrate the robustness of the method and further applied to three soybean
field studies across multiple growing seasons (including 21 non-GE soybean varieties) to assess the natural variation of allergen
levels. The results show environmental factors contribute more than genetic factors to the large variation in allergen abundance
(2- to 50-fold between environmental replicates) as well as a large contribution of Gly m 5 and Gly m 6 to the total allergen
profile, calling into question the scientific rational for measurement of endogenous allergen levels between GE and non-GE
varieties in the safety assessment.
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■ INTRODUCTION

Soybean (Glycine max) is a crop rich in protein and oil, making it
a very profitable commodity.1 However, soybean has been
recognized as a source of IgE-mediated food allergies2 and can be
found in food products ranging from margarine to cooking oils.
To facilitate increasing global demand, genetically engineered
(GE) crops containing beneficial traits to protect plants from
insect and disease damage as well as to provide tolerance to
herbicides have been developed.3−5 GE crops require regulatory
approval before they can be sold to the general public. As part of
the regulatory approval process for the food and feed safety
assessment, comprehensive compositional assessments are
performed to compare GE crops with their conventional
counterparts to determine if meaningful differences in key
nutrients, metabolites, or known toxins and allergens exist.6,7

The European Commission has mandated (European
Commission Implementing Regulation 503/2013) that potential
soybean endogenous allergens be included in the compositional
safety assessment.8−12 Of the 15 potential allergens listed,
sufficient data supporting classification as an allergen and/or
characterized protein sequence information is lacking for Glym 2
(defensin), lectin, lipoxygenase, 50 kDa protein, 39 kDa protein,

and P-22−25.13 However, for the ten remaining soybean
allergens (Gly m 1, hydrophobic seedpod protein; Gly m 3,
profilin; Gly m 4, SAM22/pathogenesis related protein; Gly m 5,
β-conglycinin/storage protein; Gly m 6, glycinin/storage
protein; Gly m 8, 2S albumin/prolamin; Gly m Bd 28 K, Asn-
linked glycoprotein; Gly m Bd 30 K, P34/protease; Kunitz
trypsin inhibitors 1 and 3), literature exists to support possible
food allergenicity,14 and quantitative methods may need to be
developed to support the safety assessment.
Technical challenges for quantitative measurement of

endogenous soybean allergens are well-documented.15 Histor-
ically, uniplex immunochemistry methods such as enzyme-linked
immunosorbent assay (ELISA)16 have been used to quantify
proteins in complex matrixes; however, the methods are costly
and challenging to develop for endogenous analytes in terms of
antibody specificity to the target allergen (sequence homology),
selectivity (nontarget endogenous components not suitable for
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proteins with different isoforms), limited quantitative range
(allergens are typically highly abundant), and required
purification of protein standards. A two-dimensional liquid
chromatography with ultraviolet and mass spectrometry
detection (2DLC−UV/MS)17 method was developed to detect
multiple isoforms for Gly m 4 from soybean seed; however, the
methodology is technically complex and time-consuming to
perform, has low sensitivity, and also requires protein standard
purification. Additionally, there are few studies demonstrating
the expression range of endogenous allergen levels in conven-
tional non-GE soybean for a useful comparison.18 Thus, a simple
and robust multiplexing assay is beneficial for generating
consistent data over time to aid risk assessors in interpreting
results. A multiplex surrogate peptide assay using liquid
chromatography with tandem mass spectrometry (LC−MS/
MS) was reported by Houston et al.19 to monitor five allergens
(five subunits of Gly m 6, Gly m 5, two trypsin inhibitors, and Gly

m Bd 28 K) and applied to various soybean varieties to
demonstrate the utility of the methodology.
In this study, we further applied the LC−MS/MS technology

and developed a multiplexing method to measure ten soybean
allergens, including Gly m 1, Gly m 3, Gly m 4, Gly m 5, Gly m 6
(glycinin G1, glycinin G2, glycinin G3, glycinin G4, and glycinin
precursor individual subunits), Gly m Bd 28 K, Gly m Bd 30 K,
Kunitz trypsin inhibitor 1, Kunitz trypsin inhibitor 3, and Gly m 8
across as many identified isoforms as possible. Limited guidance
exists for the validation of LC−MS methods for protein
quantitation,20,21 especially for endogenous analytes. The
implemented validation protocol for endogenous soybean
allergens is discussed. In addition, the analytical method was
transferred to six laboratories for intralaboratory and interlabor-
atory assessment of the analytical method. This method was
further applied to 3 soybean field studies harvested frommultiple
locations between 2011 and 2015 which included 21

Table 1. Specific Instrumental Conditions for Endogenous Soybean Allergens

peptides monitored charge state precursor ion(m/z) product ion (m/z) DP (V) CE (V)

Gly m 1, SYPSNATCPR, quant +2/y8 548.25 845.39 71 29
Gly m 1, SYPSNATCPR, conf +2/y7 548.25 748.34 71 29
Gly m 1, SYPSNATCPR, heavy +2/y8 553.25 855.40 71 29
Gly m 3, YMVIQGEPGAVIR, quant +2/y8 716.88 798.45 83 35
Gly m 3, YMVIQGEPGAVIR, conf +2/y9 716.88 926.51 83 35
Gly m 3, YMVIQGEPGAVIR, heavy +2/y8 721.89 808.46 83 35
Gly m 4, ALVTDADNVIPK, quant +2/y9 628.35 972.50 77 32
Gly m 4, ALVTDADNVIPK, conf +2/y8 628.35 871 45 77 32
Gly m 4, ALVTDADNVIPK, heavy +2/y9 632.36 980.51 77 32
Gly m 5, NILEASYDTK, quant +2/y8 577.29 926.45 73 30
Gly m 5, NILEASYDTK, conf +2/y7 577.29 813.36 73 30
Gly m 5, NILEASYDTK, heavy +2/y8 581.30 934.46 73 30
glycinin G1, VLIVPQNFWAAR, quant +2/y9 713.43 1001.55 83 35
glycinin G1, VLIVPQNFWAAR, conf +2/y10 713.43 1100.62 33 35
glycinin G1, VLIVPQNFW AAR, heavy +2/y9 718.44 1011.56 83 35
glycinin G2, VTAPAMR, quant +2/y5 373.21 545.29 58 22
glycinin G2, VTAPAMR, conf +2/y4 373.21 474.25 58 22
glycinin G2, VTAPAMR, heavy +2/y5 378.21 555.30 58 22
glycinin G3, NNNPFSFLVPPK, quant +2/y9 687.36 1031.59 81 34
glycinin G3, NNNPFSFLVPPK, conf +2/y10 687.36 1145.64 81 34
glycinin G3, NNNPFSFLVPPK, heavy +2/y9 691.37 1039.61 81 34
glycinin G4, VESEGGLIQTWNSQHPELK, quant +3/y10 718.03 1239.61 84 37
glycinin G4, VESEGGLIQTWNSQHPELK, conf +3/y9 718.03 1138.56 84 37
glycinin G4, VESEGGLIQTWNSQHPELK, heavy +3/y10 720.70 1247.63 84 37
glycinin precursor, NGLHLPSYSPYPR, quant +2/y8 750.88 966.47 86 36
glycinin precursor, NGLHLPSYSPYPR, conf +2/y9 750.88 1079.55 36 36
glycinin precursor, NGLHLPSYSPYPR, heavy +2/y8 755.89 976.48 86 36
Kunitz trypsin inhibitor 1, GGGIEVDSTGK, quant +2/y7 510.25 735.35 68 27
Kunitz trypsin inhibitor 1, GGGIEVDSTGK, conf +2/y6 510.25 606.31 68 27
Kunitz trypsin inhibitor 1, GGGIEVDSTGK, heavy +2/y7 514.26 743.37 68 27
Kunitz trypsin inhibitor 3, GIGT1ISSPYR, quant +2/y6 582.33 722.38 74 30
Kunitz trypsin inhibitor 3, GIGT1ISSPYR, conf +2/y9 582.33 993.54 74 30
Kunitz trypsin inhibitor 3, GIGTIISSPYR, heavy +2/y6 587.33 732.39 74 30
Gly m Bd 28 K, NKPQFLAGAASLLR, quant +3/y7 495.96 687.42 67 25
Gly m Bd 28 K, NKPQFLAGAASLLR, conf +3/y8 495.96 758.45 6 7 25
Gly m Bd 28 K, NKPQFLAGAASLLR, heavy +3/y7 499.29 697.42 67 25
Gly m Bd 30 K, GVITQVK, quant +2/y5 372.73 588.37 58 22
Gly m Bd 30 K, GVITQVK, conf +2y4 372.73 475.29 58 22
Gly m Bd 30 K, GVITQVK, heavy +2/y5 376.74 596.39 58 22
Gly m 8, IMENQSEELEEK, quant +2/y7 739.84 863.40 85 36
Gly m 8, IMENQSEELEEK, conf +2/y9 739.84 1105.50 85 36
Gly m 8, IMENQSEELEEK, heavy +2/y7 743.85 871.41 85 36
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commercially available non-GE soybean varieties from which the
natural variation of endogenous soybean allergen levels were
assessed.

■ MATERIALS AND METHODS
Materials. Synthetic peptides representative of natural abundance

peptides from each soybean allergen and corresponding heavy labeled
peptides (L-lysine-13C6,

15N2 or L-arginine-13C6,
15N4) were obtained

from New England Peptide (Gardner, MA). Sequencing grade trypsin
was purchased frozen from Promega Corporation (Madison, WI).
Methodology. The methodology can be applied to a single sample

or large field trials. Soybean seed(s) were ground, lyophilized, weighed
into 100 (±0.5) mg aliquots and stored at −80 °C until analysis. Each
aliquot was defatted with 1 mL of hexane, vortex mixed for 1 min, and
centrifuged for 2 min at >3000 rpm and 4 °C. The supernatant was
discarded, and the defatting procedure was repeated followed by
evaporation of residual hexane in a fume hood for 1 h. The resulting
sample was extracted with 1 mL of extraction buffer (5 M urea, 2 M
thiourea, 50 mM Tris-HCl, and 65 mM dithiothreitol) for 1 h in a
thermomixer set at 1100 rpm at ambient temperature. The sample was
centrifuged for 10 min at >3000 rpm and 4 °C. The supernatant was
collected and diluted 10× with HPLC water to bring allergen
concentrations into the peptide calibration range. A 10 μL aliquot of
diluted extract was denatured at 95 °C for 20 min and reduced with the
addition of 4 μL of 0.5 M dithiothreitol followed by refrigeration at 4 °C
for 10 min. The denatured extract was further diluted 15× with HPLC
water and pH buffered with 20 μL of 1 M Tris-HCl followed by
overnight incubation (∼15 h) at 37 °C with 5 μg of trypsin enzyme.
Following digestion, a multistock of heavy isotope labeled peptide
internal standards was added to the digested extract (to normalize
samples) at a final concentration of 250 ng/mL. The digestion reaction
was quenched with 10 μL formic acid/water (50/50, v/v) and
centrifuged for 10 min at >3000 rpm and 4 °C. An aliquot of digested
extract was analyzed along with calibration standards containing both
synthetic natural abundance peptides and heavy isotope labeled peptide
internal standards in buffer (HPLCwater containing 0.1% bovine serum
albumin) by LC−MS/MS.
Instrumental Conditions. The LC−MS/MS system included a

Waters Acquity I-Class UPLC (Milford, MA) coupled to AB Sciex 6500
QTRAP (Framingham, MA) with turbo ion-spray source. The
autosampler temperature was kept at 4 °C during analysis. The reverse
phase analysis employed an Acquity UPLC BEH130 C18 1.7 μm (2.1 ×
50 mm) column held at 50 °C. The organic mobile phase (MPB) was
acetonitrile containing 0.1% formic acid, and the aqueous mobile phase
(MPA) was water containing 0.1% formic acid. The LC flow rate was 0.4
mL/min with a linear gradient from 2 to 28% MPB over 10 min,
followed by 98%MPB for 1 min to wash the column and 2%MPB for 1
min to re-equilibrate the column. The needle wash containing
methanol/water (50/50, v/v) was run for 1 min with no detected
carryover between samples. The mass spectrometer was operated in
positive ion mode with ionspray voltage of 5500 V and temperature set
to 450 °C. The MS/MS transitions for each peptide can be found in
Table 1 with respective optimized collision and depolarization energies
obtained from skyline proteomics software. Other relevant instrument
parameters included curtain gas of 35 psi, ion source gas 1 and 2 of 55
psi, collision gas set to medium, entrance potential of 10 V, and collision
cell exit potential of 15 V.
Method Validation Parameters. The analytical method validation

was adapted to endogenous analytes from techniques performed
similarly for transgenic proteins.22 The following validation experiments
were performed with at least three commercially available soybean
varieties to incorporate different genomic backgrounds:

• The extraction efficiency of endogenous soybean allergens from
soybean seed was evaluated by repeatedly extracting the soybean
seed tissue samples five times and determining the amount of
endogenous soybean allergen protein from each extraction
following the analytical method. The extraction efficiency was
calculated as a percentage of the amount detected in the initial
extraction divided by the sum from all extractions.

• The completeness of digestion was examined with a time course
experiment. Soybean seed was extracted following the analytical
procedure and digested for 4, 8, 10, 12, 15, 18, 20, 24, and 28 h
time increments in triplicate. Each digest time point was analyzed
for endogenous soybean allergen concentrations by LC−MS/
MS. An SDS-PAGE gel was performed to confirm completeness
of digestion for the 0, 4, 8, 10, 12, and 15 h time points.

• Method accuracy, precision, and ruggedness were assessed by
determining the recovery of synthetic natural abundance
peptides representing each endogenous soybean allergen that
had been fortified into digested soybean seed over three separate
experiments (assessment included three different soybean
varieties within each experiment). Soybean seed was extracted
and digested following the digestion protocol. Digested soybean
tissue was pooled together, and synthetic natural abundance
peptides were fortified at multiple concentration levels, which
included the target limit of quantitation (LOQ) for each peptide
and the middle and high concentration levels of the calibration
curve. For each analytical set, three aliquots from the pooled
digest were analyzed to determine the mean baseline response
for recovery due to endogenous presence of analytes. The
amount of surrogate peptide representing each soybean allergen
was interpolated from the peptide calibration curve. The assay
accuracy was indicated as percent of recovery with acceptable
recovery between 70 and 120% and RSD < 20% using the
following equation: recovery (%) = gross detected peptide ×
[fortified peptide level/(fortified peptide level + detected mean
baseline)] × 100.

• The possible matrix effects were tested by comparing response
(peak area) of heavy isotope peptide spiked into buffer
(deionized water containing 0.1% bovine serum albumin)
compared with response of heavy isotope peptide spiked into
digested soybean seed matrix. In general, a difference of >20% in
the observed response between the heavy isotope peptide in
buffer and digested soybean seed could be considered indicative
of a potential matrix effect. Matrix effect was calculated as a
percentage using the following equation: matrix effect (%) =
[(average peak area of heavy isotope peptide spike in matrix/
average peak area of heavy isotope peptide spike in buffer)− 1]×
100.

• A specificity examination of each surrogate peptide to respective
endogenous soybean allergen was performed by extracting
soybean seed varieties and analyzing them by LC−MS/MS. The
peak areas of the quantitative peptide monitored in the method
andMS/MS transitions from at least one more peptide identified
during method development were compared.

• Dilution linearity of endogenous soybean allergens was evaluated
using serial dilutions (1−32× dilution) of extracted soybean
supernatant. The amount of endogenous soybean allergen was
interpolated from the quantitative range of the standard curve. A
relative standard deviation less than 20% demonstrated protein
dilution linearity for each soybean allergen.

• Digested peptide stability was examined with digested soybean
seed fortified with synthetic natural abundance peptides along
with calibration standards analyzed on day 0 and stored at 4 °C
(temperature of the autosampler in the analytical method
parameters). After 3 days, the samples were reanalyzed using the
same instrument parameters as the day 0 analysis with freshly
prepared standards and held to the same criteria as the recovery
experiments.

Ring Trial. An independent assessment of the LC−MS/MS method
was performed at six participating laboratories: EAG Laboratories
(Columbia, MO), Covance Laboratories (Madison, WI), Critical Path
Services (Garnet Valley, PA), EPL Bioanalytical Services (Niantic, IL),
Primera Analytical Solutions (Princeton, NJ), and Pyxant Laboratories
(Colorado Springs, CO). Seven preweighed 100 mg aliquots from one
soybean sample, synthetic natural abundance peptides, and heavy
isotope labeled peptides were provided to each of the laboratories.
Three soybean aliquots were used for preliminary testing of the method,
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and the remaining four soybean aliquots were used for the formal
interlaboratory/intralaboratory method assessment. One sample was
dedicated to demonstrating spike recovery following the protocol
explained in the method validation section, and the remaining three
samples were treated as unknowns and compared across the
laboratories. The same methodology and LC−MS/MS parameters
developed at Dow AgroSciences were employed by all laboratories
regardless of instrumentation platform to reduce variability and
demonstrate robustness of the method. Four of the laboratories used

AB Sciex 6500 QTRAP mass spectrometers; one laboratory used an AB
Sciex 4000 mass spectrometer, and one laboratory used an Agilent 6460
mass spectrometer.

Field Trials.Three field studies containing 21 commercially available
non-GE soybean varieties were harvested in 2011, 2012, and 2015 at 9 or
10 field sites depending on the study (Iowa, 2 sites; Illinois, 2 sites;
Indiana and Missouri, 2 sites; Nebraska, 2 sites; and Pennsylvania). At
each field site, four replicate plots were planted with plots arranged in a
randomized complete block design. Commercially available soybean

Figure 1. Example generation of Gly m 1 consensus protein sequence used for surrogate peptide selection to cover all possible isoforms (applied
similarly for each endogenous soybean allergen). Prework identified all known sequences for Gly m 1 from public databases (UniProt, NCBI, and
Phytozome). Sequence alignments were performed using Vector NTI Align X software, and overall sequence homology between isoforms was assessed.
The nonsimilar, conservative, identical, and weakly similar residues are highlighted in white, blue, yellow, and green, respectively. The Gly m 1 peptide
SYPSNATCPR was chosen as a surrogate with the greatest isoform coverage. The SYPSNATCPR was then validated to quantitatively measure Gly m 1
with appropriate sensitivity, selectivity, precision, and accuracy.

Table 2. Soybean Allergen Identity, Consensus Sequences, and Peptide Informationa

allergen
nomenclature IgE-binding protein

accession
number peptide monitored

protein molecular weight
(Da)

peptide molecular weight
(Da)

Gly m 1 hydrophobic proteins ABA54898.1 SYPSNATCPR 12 482.64 1095.20
Gly m 3 profilin CAA11755.1 YMVIQGEPGAVIR 14 100.07 1432.70
Gly m 4 SAM22 P26987 ALVTDADNVIPK 16 771.81 1255.43
Gly m 5 β-conglycinin 121281 NILEASYDTK 70 293.13 1153.25
Gly m 6 glycinin (G1 subunit) P04776 VLIVPQNFVVAAR 55 706.34 1425.74

glycinin (G2 subunit) P04405 VTAPAMR 54 390.76 744.91
glycinin (G3 subunit) P11828 NNNPFSFLVPPK 54 241.73 1373.57
glycinin (G4 subunit) P02858 VESEGGLIQTWNSQHPELK 63 587.16 2152.35
glycinin (glycinin precursor
subunit)

Q43452 NGLHLPSYSPYPR 63 876.47 1500.68

Kunitz trypsin inhibitor 1 P25272 GGGIEVDSTGK 22 545.94 1019.08
Kunitz trypsin inhibitor 3 P01070 GIGTIISSPYR 24 005.29 1163.34
Gly m Bd 28 K 12697782 NKPQFLAGAASLLR 52 944.36 1485.75
Gly m Bd 30 K 84371705 GVITQVK 42 757.81 743.90

Gly m 8 2S albumin NP 001238443 IMENQSEELEEK 18 459.97 1478.59
aProtein and peptide molecular weight (monoisotopic) used to convert peptide into protein results = detected peptide × (protein MW/peptide
MW).
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varieties were randomized across sites with three varieties at each site per
study and grown to the R8 (maturity) growth stage for seed harvesting.
The non-GE soybean varieties included AgVenture AV 39A0, Beck’s
389N, Beck’s 401, DSR 3510, DSR 36Y14Y1, DSR 99915, Dyna-Gro
3410SCN, Dyna-Gro V388SCN, HiSOY 38C60, Hoffman H387, IL
3503, LG Seeds C3884N, L&M 34, Mark C1438SB, Pfister 39C74,
Pioneer 93Y41, Stine 3822-2, Stine 3900-2, Stine 3920-2, and Williams
82. Approximately 500 g were collected per sample, and 4 replicate
samples were obtained per soybean variety at each site. Samples were
stored at−80 °C until analysis. Analysis of endogenous soybean allergen
content was performed in May 2014 through May 2016 following the
validated analytical procedure.
Variance Component Analysis for Endogenous Soybean

Allergens. Variance component analysis was performed to assess the
contributions of genetic and environmental factors to soybean allergen
levels evaluated in the three soybean field trials similar to previously
reported compositional analysis studies.18,23−25 To estimate the
variance component from different sources, soybean allergen levels
were analyzed with a linear regression model:

μ * ε= + + + +Y G E G E

where Y is the observed allergen level, μ is the overall mean, G is the
genetic effect from soybean variety, E is the environmental effect,G*E is
the interaction effect of soybean variety and environment, and ε is the
error. All of the three factors (G, E, and G*E) were considered as
random effects. The variance components were calculated using the SAS
procedure PROC MIXED (SAS 9.3, SAS Institute, Cary, NC) using
estimation method REML. The proportion of variance for genetic effect
and environmental effect were calculated by dividing the variance
component of genetic factor (G) and environmental factor (E) by total
variance, respectively. Here, a field location at a given harvest year is
considered as an environment.

■ RESULTS
Method Development. The purpose for the analytical

method was to compare allergen levels from novel GE soybean
with those of conventional non-GE soybean varieties. Several
considerations such as choice of calibration standard, selectivity

Figure 2. In a single-plex assay, development will result in an optimized linear range for the target analyte. For a multiplexing assay, the difference in
sensitivity (LOQ) between all surrogate peptides and the general expression range for each allergen (ranging from ppb to ppm) had to include an
appropriate dilution scheme during method development. The peptide sensitivity (vertical line in ppb) compared to typical expression range (indicated
as a triangle) is shown above. An 8−10× dilution was found to be optimal to bring all allergens into the multiplex calibration range for all samples
analyzed.

Table 3. Endogenous Soybean Allergen Limits of Detection and Quantitation

protein
proposed LOQ recoverya

(ng/mg)
standard

deviation (s)
target LOD
(ng/mg)

calculated limit of
detection (3s)

target LOQ
(ng/mg)

calculated limit of
quantitation (10s)

Gly m 1 0.46 0.03 0.23 0.09 0.46 0.30
Gly m 3 0.16 0.03 0.20 0.09 0.39 0.30
Gly m 4 0.42 0.03 0.27 0.09 0.53 0.30
Gly m 5 2.44 0.08 1.22 0.24 2.44 0.80
glycinin G1 14.01 0.65 6.25 1.95 12.50 6.50
glycinin G2 2.84 0.10 1.46 0.30 2.92 1.00
glycinin G3 1.66 0.19 1.58 0.57 3.16 1.90
glycinin G4 5.60 0.76 2.36 2.28 4.73 7.60
glycinin precursor 6.43 0.63 3.41 1.89 6.81 6.30
Kunitz trypsin
inhibitor 1

0.85 0.03 0.44 0.09 0.88 0.30

Kunitz trypsin
inhibitor 3

4.07 0.79 1.65 2.37 3.30 7.90

Gly m Bd 28 K 4.56 0.40 5.70 1.20 11.40 4.00
Gly m Bd 30 K 2.27 0.12 1.15 0.36 2.30 1.20
Gly m 8 0.50 0.02 0.25 0.06 0.50 0.20
aAverage recovery = protein concentrations converted from the proposed limit of quantitation natural abundance peptide fortifications in nine
samples over three separate analyses.
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of the assay for known isoforms, and extraction conditions broad
enough to incorporate a range of protein chemistries for a
multiplexing assay were key challenges during assay develop-
ment. Synthetic natural abundance peptides were chosen as
reference standards for the analytical method, as synthetic
peptides are easily obtainable and can be readily reproducible
across suppliers. Alternatively, protein standards were consid-
ered; however, purification challenges for all allergens and the
necessity for further characterization for each of standard could
lead to variability between laboratories. Heavy isotope labeled
peptides were chosen as internal standards to normalize results
and were included in the calibration curve and unknown samples.
The value of internal standards to reduce analytical variability was
reported by Houston et al. using bovine serum albumin as the
normalization source. The use of structurally identical heavy
isotopes in this assay facilitates peptide specific normalization for
accurate interpretation of results across experiments and
laboratories.
Peptide Selection. All recognized protein sequences for

each allergen were obtained from public databases UniProt,
NCBI, and Phytozome. Sequence homology was assessed with
Vector NTI Align X software using a CLUSTAL W type
alignment to identify shared sequence homology between the
allergen isoform sequences. From this analysis, a consensus
sequence was determined and used for peptide selection to
guarantee the greatest isoform coverage (Figure 1). The
consensus sequence was digested with trypsin in silico to
generate theoretical peptide fragments to be measured by LC−
MS/MS. All possible tryptic peptides from the consensus
sequence were evaluated in 13 different soybean varieties
(genetic backgrounds) for peptide selection. Peptides were
selected primarily on the degree of conservation among the
available protein sequences. Further selection criteria included a
length of at least 6−20 amino acids to provide high confidence in
specific identification and consistency of response from an

overnight digestion. The possibility for missed cleavages was
qualitatively evaluated (up to three missed cleavages) to assess
the consistency of digestion prior to ordering peptide standards.
One peptide was selected per endogenous soybean allergen to
use for quantitation to preserve the duty cycle due to the volume
of analytes in the analysis. Additionally, two product ions were
monitored per peptide for real time confirmation of results. The
full list of consensus sequences, peptides, and allergen
information can be found in Table 2.

Sample Treatment. Soybean seed was ground using liquid
nitrogen and a blender to a consistent fine powder. The
consistency of particles in the ground soybean seed was found to
improve the precision of results. A hexane defatting procedure
was necessary to remove lipids from soybean seed which
otherwise affected chromatography and reduced the sensitivity in
addition to causing an accumulation of residue on the analytical
column over time. A 1 mL aliquot of hexane to submerge the
soybean seed followed by a 1 min vortex and centrifugation
defatting procedure performed in duplicate was found to be
sufficient to remove the lipids. The hexane used in the defatting
step was completely removed before extraction to prevent
formation of a partitioning organic bilayer found to affect
precision of results.

Extraction. A wide range of extraction conditions were
evaluated from work reported by Natarajan et al.26 (urea,
thiourea/urea, phenol, and modified trichloroacetic acid/
acetone) in addition to buffer/seed volume and mechanical
grinding versus agitation for adaptation to a multiplexing LC−
MS/MS assay. The thiourea/urea extraction (5 M urea, 2 M
thiourea, 50 mMTris pH 8.0, and 65 mMDTT) was found to be
optimal for reproducible extraction of the large range of
hydrophobicity and abundances observed for all endogenous
allergens using a 1 h agitation with sonication in a water bath. The
extraction was later optimized to a thermomixer which allowed
for a more consistent extraction in a larger throughput format.
Filtration of extraction solution after preparation was found to
improve consistency of extraction.

Digestion. The high abundance of allergens allowed for
reproducible response from an overnight digestion to be
evaluated while varying the denature time, enzyme concen-
tration, digestion time, and digestion buffer during development.
An incubation of 20 min at 95 °C for denaturation and reduction,
enzyme concentration of 5 μg, and overnight incubation for 15 h
were found to be sufficient with no increase in peptide response
while maintaining peptide stability for all allergens over the
course of the digestion.

Sensitivity. The general expression range of endogenous
allergens had to be well-characterized during method develop-
ment to account for the large range of abundance among
allergens (ppb to mid-ppm) in addition to sensitivity differences
between surrogate peptides (Figure 2). Ideally, the calibration
curve would be prepared in control matrix to mimic the
environment of the unknown samples. Due to the presence of
allergen proteins in the matrix, the calibration curve was prepared
in aqueous buffer (HPLC water containing 0.1% bovine serum
albumin) with peptide concentrations ranging from 2−500 ppb.
The limits of quantitation (Table 3) incorporate the linear
response from each peptide and may be optimized lower
depending on instrumentation linearity limitations.

Method Validation. Due to the endogenous nature of
soybean allergens (absence of control tissue) and the complexity
of generating purified protein standards, the validation was
performed with sequentially independent experiments (extrac-

Table 4. Extraction Efficiency of Soybean Allergens across
Multiple Soybean Varietiesa

protein

soybean
variety 1 mean
EE (RSD) (%)

soybean
variety 2 mean
EE (RSD) (%)

soybean
variety 3 mean
EE (RSD) (%)

overall
mean
EE (%)

Gly m 1 88 (0.76) 80 (2.85) 86 (0.93) 85
Gly m 3 75 (0.72) 77 (5.66) 83 (8.21) 78
Gly m 4 79 (4.77) 82 (1.06) 85 (2.12) 82
Gly m 5 83 (10.3) 83 (0.57) 86 (6.69) 84
glycinin G1 80 (2.10) 80 (0.70) 82 (1.28) 81
glycinin G2 83 (0.00) 84 (4.17) 87(1.34) 85
glycinin G3 78 (1.45) 80 (4.33) 82 (0.00) 80
glycinin G4 79 (6.02) 81 (6.38) 82(19.1) 80
glycinin
precursor

80 (2.14) 79 (6.08) 82 (3.15) 80

Kunitz
trypsin
inhibitor 1

79(11.0) 84 (0.21) 87 (2.06) 83

Kunitz
trypsin
inhibitor 3

81 (6.87) 83 (5.62) 84 (2.19) 83

Gly m Bd
28 K

60 (0.70) 64 (2.86) 64 (3.17) 63

Gly m Bd
30 K

80 (2.83) 82 (0.98) 85 (2.94) 82

Gly m 8 81 (2.45) 83 (6.73) 83 (0.68) 83
aEE = extraction efficiency from three biological replicates serially
extracted five times.
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tion through detection) with synthetic natural abundance and
heavy labeled isotope peptide internal standards which are
employed in the calibration standards for the analytical method.
For transgenic proteins, the availability of control tissue absent of
target analyte allows for a more straightforward examination to
validate several method components in a single experiment.
The extraction efficiency examination evaluated three different

soybean varieties, each serially extracted five times. The
extraction was found to be effective with mean extraction
efficiencies ranging from 78 to 85% (except Gly m Bd 28 K at
63%) and consistent with RSD < 20% for all soybean allergens
(Table 4). If antibodies had been available, the completeness of
extraction could have been evaluated with Western blots on the
exhaustively extracted pellet. The validated extraction procedure
across 14 (including the 5 subunits for glycinin) diverse protein
chemistries demonstrates the potential to add additional
allergens in the future with minimal method development.

Although the measured peak area ratio of natural abundance
peptide to heavy isotope internal standard should account for
matrix effects and other instrumentation fluctuations on the
sample, the potential matrix effects were examined. The
endogenous soybean allergen proteins are present in the matrix;
hence, the effect of matrix on the natural abundance peptides
representing each endogenous soybean allergen could not be
directly assessed. Fortunately, the heavy labeled isotope peptide
internal standards are not present in matrix and coelute with
natural abundance peptides, allowing for an estimation of the
potential matrix effect on the natural abundance peptides in
soybean seed matrix. All matrix effects were determined to be
below 20%, indicating minimal effect on quantitative inter-
pretation of the natural abundance peptide.
A well-characterized digestion protocol is critical for accurate

surrogate peptide quantitation. Ideally, evaluation would be
performed using control tissue of a similar background to the test
substance and purified protein standards to validate a digestion

Figure 3. A time course experiment was used to evaluate completeness of digestion with the reaction quenched at 4, 8, 10, 12, 15, 18, 20, 24, 28 h time
points in triplicate (x-axis). For a multiplex assay, the digestion protocol will favor the least stable peptide. The digestion plots show mean surrogate
peptide response (y-axis) is stable for all peptides except for Gly m 1 and glycinin precursor, which are less stable past the 15 h digestion interval.
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protocol. Due to absence of control tissue and the challenges
associated with purifying protein standards, a time course
experiment was used to evaluate completeness of digestion.27,28

Soybean grain was extracted and digested, and the reaction was
quenched at 4, 8, 10, 12, 15, 18, 20, 24, and 28 h time points in
triplicate. In a multiplex assay, the digestion protocol will tend to
favor the least stable peptide. The digestion plots in Figure 3
show surrogate peptide response is stable for all peptides except
for Gly m 1 and glycinin precursor, which are less stable past the
15 h digestion interval. The digestion time points were confirmed
by SDS-PAGE and show a high abundance of higher molecular
weights at time 0 which are absent in the 15 h time point (not
shown). For the 10 soybean allergens (and all 5 subunits
representing Gly m 6), the 15 h digestion protocol was
determined to be acceptable with stable peptide response at
the 15 h time point.
Dilution linearity of extracted target proteins was assessed

spanning 1−32× dilution of extract supernatant to validate

practical dilutions applied to the large range of allergen
abundances. In addition, a 21×method factor introduced during
the sample preparation translates to a 21−735× dilution at the
peptide level. The dilution linearity for endogenous allergens was
acceptable with RSD ≤ 20% (Table 5). Considering a multiplex
analysis, a dilution range of 8−12× was found to be optimal to
maintain the most abundant proteins (Gly m 5 and Gly m 6) and
least abundant allergens (Gly m 3) in the calibration range.
The method is selective for the determination of endogenous

soybean allergens by chromatographic separation coupled to
MS/MS detection. When detection is by tandem mass
spectrometry, confirmation of the presence of the analyte should
require the observation of a precursor ion plus two structurally
significant product ions observed at the same retention time.29 In
addition to monitoring one precursor ion and two product ions
for each peptide, corresponding heavy isotope labeled peptide
internal standards were used and observed at the same retention
time as the monitored natural abundance peptides to normalize
all samples and calibration standards. The method selectivity was
further demonstrated for each surrogate peptide by virtue of a
BLAST search which identified peptides with the largest
sequence coverage for all known isoforms of the allergens. To
validate, multiple soybean varieties were analyzed by LC−MS/
MS. The peak areas of the quantitative peptide monitored in the
method, andMS/MS ions for onemore peptide identified during
method development were compared producing a ratio that
should be similar across the different soybean varieties to support
the quantitative peptide being monitored is specific to the
endogenous soybean allergen of interest. As no reference
standards were available, matrix effects on the confirmation
peptide could not be monitored; thus, the method demonstrates
specificity to the quantitation peptide if the ratio of peak areas for
the quantitation and confirmation peptides were ±20% across
soybean varieties. The ratio difference of quantitation peptide to
confirmation peptide was ≤10% across soybean varieties for
evaluated endogenous soybean allergens, further supporting
method selectivity (Table 6).
The accuracy, precision, and ruggedness were assessed across

multiple days and found to be adequate. In a multiplex assay,
there may be the possibility of varying limits of detection based
on the sensitivity of analytes in addition to complexities such as

Table 5. Dilution Linearity Evaluation of Endogenous
Soybean Allergens

protein dilutionsa
mean

(μg/mg)
std
dev RSD (%)

range
(μg/mg)

Gly m 1 5 0.41 0.03 8 0.37−0.48
Gly m 3 5 0.05 0.01 14 0.04−0.06
Gly m 4 5 0.29 0.03 11 0.24−0.35
Gly m 5 5 66.07 7.67 12 55.30−81.92
glycinin G1 5 14.65 2.09 14 11.08−17.66
glycinin G2 5 31.52 1.94 6 28.77−35.27
glycinin G3 5 3.34 0.43 13 2.78−4.47
glycinin G4 5 13.67 2.18 16 9.97−17.57
glycinin
precursor

5 4.04 0.69 17 2.67−5.04

Kunitz trypsin
inhibitor 1

5 0.87 0.07 8 0.73−1.03

Kunitz trypsin
inhibitor 3

5 8.95 0.77 9 7.72−10.56

Gly m Bd 28 K 5 0.78 0.09 11 0.66−1.41
Gly m Bd 30 K 5 6.17 0.47 8 5.27−6.89
Gly m 8 5 6.73 0.62 9 5.40−8.16
aExtract dilutions spanning 1−32×.

Table 6. Surrogate Peptide Specificity to Respective Allergens Confirmation

response ratio

protein quantiation peptidea confirmation peptideb soybean variety 1 soybean variety 2

Gly m 1 SYPSNATCPR NLQLILNSCGR 1.7 1.5
Gly m 3 YMVIQGEPGAVIR N/Ac N/Ac N/Ac

Gly m 4 ALVTDADNVIPK SVENVEGNGGPGTIK 12.1 12.2
Gly m 5 NILEASYDTK FEEINK 1.3 1.3
glycinin G1 VLIVPQNFVVAAR EQPQQNECQIQK 42.1 42.5
glycinin G2 VTAPAMR EAFGVNMQIVR 1.4 1.4
glycinin G3 NNNPFSFLVPPK VFDGELQEGQVLIVPQNFAVAA 0.4 0.5
glycinin G4 VESEGGLIQTWNSQHPELK GALGVAIPGCPETFEEPQEQSNR 3.1 3.4
glycinin precursor NGLHLPSYSPYPR N/Ac N/Ac N/Ac

Kunitz trypsin inhibitor 1 GGGIEVDSTGK EGLQAVK 2.5 2.5
Kunitz trypsin inhibitor 3 GIGTIISSPYR LVVSK 0.5 0.5
Gly m Bd 28 K NKPQFLAGAASLLR TVVEEIFSK 0.4 0.4
Gly m Bd 30 K GVITQVK EQYSCDHPPASWDWR 5.9 5.6
Gly m 8 IMENQSEELEEK ELINLATMCR 0.2 0.1

aQuantitation peptide = peptide sequence monitored in the analytical method. bConfirmation peptide = peptide sequence identified during method
development used to support peptide specificity. cSuitable confirmation peptide not identified.
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extraction and digestion, which would be specific to each analyte.
Due to this, fortifications representing the bottom four standards
were used to embody the LOQ for each endogenous soybean
allergen (Figure 2). Fortifications below the limit of detection for
a particular analyte were ignored. The target LOQ was
empirically determined during method development (linear

response and characterized allergen expression levels) and
verified by statistical approaches using the standard deviation
from recovery results of the respective proposed LOQ for each
endogenous soybean allergen.30 The recovery equation refer-
enced in the Methods section normalized results to peptide
fortification level rather than simply baseline subtraction to

Figure 4. Plots represent interlaboratory and intralaboratory precision assessment of the multiplex assay with three biological replicate soybean samples
from one field study sample measured across six participating laboratories (lines 2−7, x-axis) reported as micrograms of protein per milligram of dry
tissue weight (y-axis). Laboratory 1 represents data collected by Dow AgroSciences for the field study. Symbol A represents sensitivity below limit of
detection for laboratory 6. Symbol B represents surrogate peptide not monitored due alternative assay employed during compositional analysis. The
detected allergen levels are comparable across laboratories with higher intralaboratory precision (RSD< 10% for all laboratories but one, which had RSD
< 20%).

Figure 5. Higher variability and lower sensitivity were observed for hydrophobic surrogate peptides representing Gly m Bd 28 K and glycinin G4
soybean allergens. (A) Hydrophobic Gly m Bd 28 K surrogate peptide “NKPQFLAGAASLLR” loss of linearity due to adherence to labware. (B) Gly m
Bd 28 K surrogate peptide “NKPQFLAGAASLLR” prepared in buffer containing 0.1% bovine serum albumin with low binding microcentrifuge tubes,
resulting in improved linearity and increased sensitivity.
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account for the large variation between abundance in baseline
measurement between peptides in the multiplexing assay
(particularly at the LOQ). For example, a peptide fortification
of 1.95 ng/mL would be more distinguishable for the lower
expressing Gly m 1 with a mean baseline of 11 (±0.55) ng/mL,
assuming a theoretical 5% standard deviation of triplicate
baseline injections, than Gly m 5 with a baseline of 275
(±13.75) ng/mL. Both interday and intraday analysis were
acceptable for 3 separate analysis with accuracy of recovery
between 70 and 120% and RSD < 20% for all endogenous
allergens.
Linear regression analysis with 1/y weighting was used to

describe the detector response as a function of the calibration
standard concentrations for all endogenous soybean allergens.
The correlation coefficients (r) were greater than or equal to
0.995 for all of the linear regression analysis calibration curve
determinations. The results indicate linearity of the detector
response as a function of the standard concentration.
Refrigerated storage stability (temperature of autosampler)

was evaluated over the course of three days to incorporate
instrument failure over a normal weekend analysis. The results
indicate that the digested peptides representing each endoge-
nous soybean allergen were stable for at least three days when
stored under refrigerated conditions (same criteria used for initial
recovery experiments). Frozen storage stability of extracted
supernatant as well as digested extract may also be investigated to
add flexibility to high throughput analysis.
Ring Trial. A ring trial was conducted at six participating

laboratories to assess precision and transferability of the
multiplex endogenous soybean allergen assay. Spike recovery
was performed at each laboratory following the protocol

described in the Validation section. All laboratories demon-
strated that the assay had been correctly transferred with
accuracy 70−120% and RSD < 20% from peptide fortification
experiments with the exception of Gly m Bd 28 K and glycinin
G4, which had larger variability at 3 of the laboratories due to loss
of linearity of reference standards.
The results for the interlaboratory assessment of the method

can be seen in Figure 4. The results represent individual samples
analyzed across the six participating laboratories with different
LC−MS instrumentation (Agilent 6460, AB Sciex 6500, AB
Sciex 4000). In general, the detected allergen levels were
comparable across laboratories with higher intralaboratory
precision (RSD < 10% for all laboratories but one, which had
RSD < 20%). The common source of variation in absolute
allergen levels between laboratories was attributed to extraction
application and differences in labware. This is exemplified with
the consistency of glycinin G2 across laboratories compared to
Gly m Bd 28 K. The Gly m Bd 28 K allergen exhibited the
greatest variance due to the hydrophobic surrogate peptide
adhering to labware in the calibration curve (Figure 5).
Additionally, the differences in water bath sonication resulted
in variability between laboratories. Following the ring trial, the
method was optimized to use a thermomixer instead of a water
bath to achieve a more consistent extraction and standard curve
preparation with 0.1% bovine serum albumin to prevent
hydrophobic peptide loss in the calibration curve.

Field Trials. Three soybean field studies were harvested
between the 2011−2015 growing seasons for compositional
analysis, which included 21 commercially available non-GE
soybean varieties grown across 9 or 10 field sites (depending on
study) located within the major soybean-producing regions of

Figure 6. (A−E) Plots represent endogenous soybean allergen levels measured from commercially available non-GE soybean varieties harvested from
three soybean field studies in 2011−2015. The multiplex LC−MS/MS method measures 14 individual proteins, including Gly m 1, Gly m 3, Gly m 4,
Gly m 5, Gly m 6 (five individual subunits), two Kunitz trypsin inhibitors, Gly m Bd 28 K, Gly m Bd 30 K, and Gly m 8. Trypsin inhibitor was measured
by enzymatic assay for composition analysis, and the five subunits of Gly m 6 were added together for total Gly m 6 abundance for each sample. Each
study collected and analyzed 4 replicates per soybean variety with 3 non-GE soybean varieties present at each site across 9 or 10 sites depending on the
study. Panel F demonstrates the accuracy of the assay with soybean variety 6 consistently lower than varieties 1−5.
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the United States. The field sites represented diverse agronomic
practices and environmental conditions. Endogenous soybean
allergen levels were quantitatively measured by tandem mass
spectrometry following the validated multiplex analytical method
and compared across non-GE soybean varieties. The two Kunitz
trypsin inhibitors in the multiplex method were not monitored
by LC−MS/MS as they were measured by enzymatic assay in the
compositional analysis.31,32 Gly m 6 is generally hexameric;
however, the individual subunits can be found as both intact
precursor proteins or covalently associated.33 Hence, peptides
specific to each subunit of Gly m 6 (glycinin G1, glycinin G2,
glycinin G3, glycinin G4, and glycinin precursor) were developed
in the final multiplex assay. During sample analysis, surrogate
peptides for each subunit were measured, and the converted

protein results for the individual subunits of Gly m 6 were
combined to obtain a total value for Gly m 6.
The results for Gly m 1 (0.10−5.10 μg/mg), Gly m 3 (0.01−

0.09 μg/mg), Gly m 4 (0.10−0.77 μg/mg), Gly m 5 (22.94−
117.47 μg/mg), Gly m 6 (31.79−181.33 μg/mg), Gly m Bd 28 K
(0.30−4.37 μg/mg), Gly m Bd 30 K (1.61−19.15 μg/mg), and
Gly m 8 (3.06−23.47 μg/mg) allergen levels in non-GE soybean
varieties for individual samples over multiple growing seasons
and environmental conditions are shown in Figures 6 A−E.
Variance component analysis was conducted for each allergen to
evaluate the contribution of genetic or environmental factors to
the observed variation in soybean allergen levels. The results
from variance component analysis showed that environmental
factors constitute themajority of total variation (76% on average)

Figure 7. Endogenous soybean allergens Gly m 1, Gly m 3, Gly m 4, Gly m 5, Gly m 6 (5 individual subunits), Gly m Bd 28 K, Gly m Bd 30 K, and Gly m
8 in 21 non-GE soybean varieties measured by LC−MS/MS from 3 field studies harvested over several years from 9 to 10 field sites. Contributions of
genetic and environmental factors to variation of endogenous soybean allergen abundance were evaluated using variance component analysis. The
results are shown as (A) distribution of variance estimates for environmental and genetic factors for all tested allergens and (B) proportion of variation
from genetic and environmental factors for each individual allergen.
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of soybean allergen levels, while genetic factors contribute only
7% of total variation on average (Figure 7a). The breakdown of
variance components by each individual allergen confirmed that
environmental factors contribute more to the total variability of
allergen abundance than genetic factors (Figure 7b).
A total of 14 individual allergen analyses were performed on

the previously mentioned field studies incorporating different
soybean cultivars, location, and growing seasons for the observed
abundance of each allergen. Gly m 4 was singled out to
demonstrate the value of heavy isotope internal standards to
normalize samples and calibration standards. The normal range
of sensitivity can be observed between instrumentation and
analysis dates (Figure 8a); however, the normalized value for the
high standard (Figure 8b) is consistent across analyses, allowing
for correct interpretation of results. This method aspect is
incredibly useful for interpretation over time across different
studies or laboratories. Additionally, one of the non-GE soybean
varieties consistently expressed Gly m 1 lower than other non-
GE varieties across field sites in one of the studies (Figure 6F).
This difference may not have clinical relevance to allergy;
however, this observation demonstrates the assay’s ability to
accurately detect subtle variations in endogenous protein
expression.

■ DISCUSSION
The measurement of endogenous soybean allergens is required
by the European Commission (European Commission Imple-
menting Regulation 503/2013) as part of the compositional
analysis of GE crops that are common sources of food allergens.
The requirement instructs that the statistical significance of any
observed differences should be assessed in the context of the
range of natural variations to determine biological significance.
To support this regulatory requirement, the natural variation of
allergen levels in comparators and conventional lines needs to be
well-understood for a useful interpretation.
This research describes the development and application of a

robust multiplex analytical method for measuring endogenous
soybean allergen levels in soybean seed. The peptides identified
through consensus sequence generation to cover all known
isoforms were thoroughly validated to accurately measure Gly m
1, Gly m 3, Gly m 4, Gly m 5, Gly m 6 (five individual subunits),
two Kunitz trypsin inhibitors, Gly mBd 28 K, GlymBd 30 K, and
Gly m 8 from soybean seed in a high throughput format. The
versatility of the method to monitor multiple proteins from a
single extraction (14 individual proteins when considering the 5
individual subunits of Gly m 6 incorporating a large range of
protein chemistries) as well as having no need to purify protein

standards demonstrates the advantage of the technology for
allergen quantitation. Furthermore, this is the first study to
demonstrate assay precision and robustness across multiple
independent laboratories for endogenous allergen quantitation.
The agreement of results collected across the six participating
laboratories shows that the assay can be rapidly adapted with
minimal optimization in multiple laboratories to yield robust and
reproducible results for endogenous analyte quantitation.
Although the method was validated to accurately and

reproducibly measure peptides as surrogates to respective
allergens for risk assessment, the accuracy to target protein
levels is based on the assumption that enzymatic digestion is
followed to completion, which was validated with a timecourse
digestion. Future work should evaluate intact purified protein
standards in the context of absolute allergen abundance. The
soybean allergen levels measured by this LC−MS/MS method
(Gly m 4, 0.10−0.77 μg/mg; Gly m 5, 22.94−117.47 μg/mg; Gly
m 6, 31.79−181.33 μg/mg; Glym Bd 28 K, 0.3−4.37 μg/mg; Gly
m Bd 30 K, 1.61−19.15 μg/mg) are comparable to levels
reported using ELISA18 (Gly m 4, 0.02−0.33 μg/mg; Gly m 5,
5.52−90.40 μg/mg; Gly m 6, 78.40−393 μg/mg; Gly m Bd 28 K,
0.1−0.47 μg/mg; Gly m Bd 30 K, 0.3−3.49 μg/mg) and 2DLC−
UV/MS17 (Gly m 4, 0.36−0.61 μg/mg), providing further
confidence in the accuracy of the methodology.
The multiplexing method was further applied to three field

studies spanning multiple years and environmental conditions to
provide an understanding of the range of the endogenous
soybean allergen levels from non-GE soybean varieties. The
levels of endogenous soybean allergens varied from 5-fold in Gly
m 6 to 50-fold in Gly m 1 from 624 individual conventional
soybean seed samples analyzed. Additionally, the results are
consistent with previously reported studies demonstrating
variations in soybean allergen levels are affected more from
environmental factors than genetic factors.18,34 The dominant
effect of environment on soybean allergen levels, the observed
natural range of abundances of respective allergens, and large
contribution of Gly m 5 and Gly m 6 allergen levels to the total
allergen profile calls into question the value of uniquely
monitoring the genotypic effects of GE soybeans, especially
when individuals with soybean allergy are typically instructed to
avoid all food containing soybean-derived ingredients. While the
utility of endogenous allergen assessment for GE crops is still
highly debated,35−41 the LC−MS/MS approach is useful for the
accurate measurement of endogenous allergens in soybean seed.

Figure 8. (A) Gly m 4 high calibration standard response for synthetic natural abundance and heavy isotope labeled peptides over 14 analysis spanning
2014−2016. The range of sensitivity was due to different instrumentation and normal fluctuation between analyses. (B) The data are normalized for
accurate interpretation across experiments due to the use of heavy isotope labeled peptide internal standards and the corresponding peak area ratio.
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Supporting Information S1: Gly m 1 Consensus Sequence Generation 

 

Gly m 1 Protein Sequences:  

 

>Gly m 1 AAB34755.1 42aa 

ALITRPSXPDLSIXLNILGGSLGTVDDXXALIGGLXDXXAIV 
 

>Gly m 1 ABA54898.1 119aa 

MGSKVVASVALLLSINILFISMVSSSSHYDPQPQPSHVTALITRPSCPDLSICLNILGGSLGTVDDCCAL 
IGGLGDIEAIVCLCIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT 

 

>Gly m 1 ABA54897.1 134aa 
MGSKVVASVALLLSINILFISMVSSSSHYDPPPPPCYVPAPLTPPPSLSPPPSLSPPPPSGPSCPDLSVC 

LNILDGSPADDCCALIADLVDLEASVCLCIQLRVLGIVNLDLNLQLILNACGPSYPSNATCPRT 
 

>Gly m 1 ABA54899 118aa 

GSKVVASVALLLSINILFISMVSSSSHYDPQPQPSHVTALITRPSCPDLSICLNILGGSLGTVDDCCALI 
GGLGDIEAIVCLCIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT 

 

>Gly m 1 Glyma15g13740.1 120aa 
MGSKVVAYVALLLSINILFISMVSSSSHYDPQPQPSYVTALITRPSCPDLSVCLNILGGYLGTVDDCCAL 

IGGLGDIEATVCLCIQLRALGILNLNRNLQLILNACGPSYPSNATCPRT* 

 
>Gly m 1 Glyma15g13770.1 130aa 

MGSKVVASVALLLSINILFISMVSSSSHYDPPPPPCYVPAPFTPPPPSLSPPPPSGPSCPDLSVCLNILD 

GSPADDCCALIADLVDLEASVCLCIQLRVLGIVNLDLNLQLILNACGPSYPSNATCPRT* 
 

>Gly m 1 Glyma15g13750.1 120aa 

MGSKVVASVALLLSINILFISMVSSSSHYDPPPQPSYVTALITRPSCPDLSICLNILGGSLGTVDDCCAL 
IGGLGDIEAIVCLCIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT* 

 

Gly m 1 Protein Sequence Alignments: 

 

                                     1                                               50 

      Gly m 1      AAB34755.1    (1) ---------------------------------------ALITRPSX--- 
      Gly m 1      ABA54898.1    (1) MGSKVVASVALLLSINILFISMVSSSSHYDPQPQPSHVTALITRPSC--- 

      Gly m 1      ABA54897.1    (1) MGSKVVASVALLLSINILFISMVSSSSHYDPPPPPCYVPAPLTPPPSLSP 

      Gly m 1        ABA54899    (1) -GSKVVASVALLLSINILFISMVSSSSHYDPQPQPSHVTALITRPS---- 
      Gly m 1 Glyma15g13740.1    (1) MGSKVVAYVALLLSINILFISMVSSSSHYDPQPQPSYVTALITRPS---- 

      Gly m 1 Glyma15g13770.1    (1) MGSKVVASVALLLSINILFISMVSSSSHYDPPPPPCYVPAPFTPPP---- 

      Gly m 1 Glyma15g13750.1    (1) MGSKVVASVALLLSINILFISMVSSSSHYDPPPQPSYVTALITRPS---- 
                    Consensus    (1) MGSKVVASVALLLSINILFISMVSSSSHYDP PQPSYVTALITRPS     

                                     51                                             100 

      Gly m 1      AAB34755.1    (9) --------------PDLSIXLNILGGSLGTVDDXXALIGGLXDXXAIV-- 
      Gly m 1      ABA54898.1   (48) --------------PDLSICLNILGGSLGTVDDCCALIGGLGDIEAIVCL 

      Gly m 1      ABA54897.1   (51) PPSLSPPPPSGPSCPDLSVCLNILDG--SPADDCCALIADLVDLEASVCL 

      Gly m 1        ABA54899   (46) -------------CPDLSICLNILGGSLGTVDDCCALIGGLGDIEAIVCL 
      Gly m 1 Glyma15g13740.1   (47) -------------CPDLSVCLNILGGYLGTVDDCCALIGGLGDIEATVCL 

      Gly m 1 Glyma15g13770.1   (47) -PSLSPPPPSGPSCPDLSVCLNILDG--SPADDCCALIADLVDLEASVCL 

      Gly m 1 Glyma15g13750.1   (47) -------------CPDLSICLNILGGSLGTVDDCCALIGGLGDIEAIVCL 
                    Consensus   (51)              CPDLSICLNILGGSLGTVDDCCALIGGLGDIEAIVCL 

                                     101                               137 

      Gly m 1      AAB34755.1   (43) ------------------------------------- 
      Gly m 1      ABA54898.1   (84) CIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT- 

      Gly m 1      ABA54897.1   (99) CIQLRVLGIVNLDLNLQLILNACGPSYPSNATCPRT- 

      Gly m 1        ABA54899   (83) CIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT- 
      Gly m 1 Glyma15g13740.1   (84) CIQLRALGILNLNRNLQLILNACGPSYPSNATCPRT- 

      Gly m 1 Glyma15g13770.1   (94) CIQLRVLGIVNLDLNLQLILNACGPSYPSNATCPRT- 

      Gly m 1 Glyma15g13750.1   (84) CIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT- 
                    Consensus  (101) CIQLRALGILNLNRNLQLILNACGRSYPSNATCPRT  

 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
*Gly m 1 Gly m 1 Ping ABA54898.1 119aa 

MGSKVVASVALLLSINILFISMVSSSSHYDPQPQPSHVTALITRPSCPDLSICLNILGGSLGTVDDCCAL 

IGGLGDIEAIVCLCIQLRALGILNLNRNLQLILNSCGRSYPSNATCPRT 
  



 

 

Supporting Information S2: Gly m 3 Consensus Sequence Generation 

 

Gly m 3 Protein Sequences: 
 

>Gly m 3  ABU97472.1 131aa 

MSWQAYVDDHLLCEIEGNHLTHAAIIGQDGSVWAQSTNFPQFKPEEITAINNDFNEPGSLAPTGLYIGGT 
KYMVIQGEPGAVIRGKKGPGGVTVKKTGAALIIGIYDEPMTPGQCNMVVERLGDYLIDQGL 

 

>Gly m 3  CAA11755.1 131aa 
MSWQAYVDDHLLCGIEGNHLTHAAIIGQDGSVWLQSTDFPQFKPEEITAIMNDFNEPGSLAPTGLYLGGT 

KYMVIQGEPGAVIRGKKGPGGVTVKKTGAALIIGIYDEPMTPGQCNMVVERLGDYLIDQGY 

 
>Gly m 3  O65809.1 131aa 

MSWQAYVDDHLLCDIEGNHLTHAAIIGQDGSVWAQSTDFPQFKPEEITAIMNDFNEPGSLAPTGLYLGGT 
KYMVIQGEPGAVIRGKKGPGGVTVKKTGAALIIGIYDEPMTPGQCNMVVERPGDYLIDQGY 

 
Gly m 3 Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                               1                                               50 

Gly m 3      ABU97472.1    (1) MSWQAYVDDHLLCEIEGNHLTHAAIIGQDGSVWAQSTNFPQFKPEEITAI 

Gly m 3      CAA11755.1    (1) MSWQAYVDDHLLCGIEGNHLTHAAIIGQDGSVWLQSTDFPQFKPEEITAI 

  Gly m 3      O65809.1    (1) MSWQAYVDDHLLCDIEGNHLTHAAIIGQDGSVWAQSTDFPQFKPEEITAI 

              Consensus    (1) MSWQAYVDDHLLC IEGNHLTHAAIIGQDGSVWAQSTDFPQFKPEEITAI 
                               51                                             100 

Gly m 3      ABU97472.1   (51) NNDFNEPGSLAPTGLYIGGTKYMVIQGEPGAVIRGKKGPGGVTVKKTGAA 

Gly m 3      CAA11755.1   (51) MNDFNEPGSLAPTGLYLGGTKYMVIQGEPGAVIRGKKGPGGVTVKKTGAA 

  Gly m 3      O65809.1   (51) MNDFNEPGSLAPTGLYLGGTKYMVIQGEPGAVIRGKKGPGGVTVKKTGAA 
              Consensus   (51) MNDFNEPGSLAPTGLYLGGTKYMVIQGEPGAVIRGKKGPGGVTVKKTGAA 
                               101                         131 

Gly m 3      ABU97472.1  (101) LIIGIYDEPMTPGQCNMVVERLGDYLIDQGL 
Gly m 3      CAA11755.1  (101) LIIGIYDEPMTPGQCNMVVERLGDYLIDQGY 

  Gly m 3      O65809.1  (101) LIIGIYDEPMTPGQCNMVVERPGDYLIDQGY 
              Consensus  (101) LIIGIYDEPMTPGQCNMVVERLGDYLIDQGY 

 
Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
*Gly m 3 Consensus Sequence 131aa 

MSWQAYVDDHLLCGIEGNHLTHAAIIGQDGSVWLQSTDFPQFKPEEITAIMNDFNEPGSLAPTGLYLGGT 

KYMVIQGEPGAVIRGKKGPGGVTVKKTGAALIIGIYDEPMTPGQCNMVVERLGDYLIDQGY 

 

 

  



 

 

Supporting Information S3: Gly m 4 Consensus Sequence Generation 

 

Gly m 4 Protein Sequences:  

 
>Gly m 4  P26987 158aa 

MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGPGTIKKITFLEDGETKFVLHKIESIDEANLGYSYSVVGGAALPDTAEKITFDSKLV

AGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKADALFKAIEAYLLAHPDYN 
 

>Gly m 4 Glyma07g37240.1 165aa 

MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGPGTIKKITFLEADVNEWIDGETKFVLHKIESIDEANLGYSYSVVGGAALPDTAEK
ITFDSKLVAGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKADALFKAIEAYLLAHPDYN 

 

>Gly m 4 Glyma17g03365.1 159aa 
MGIFTFEDEITSPVAPATLYKALVTDADNIIPKALDSFKSVENVEGNGGPGTIKKITFVEDGETKFVLHKIEAVDEANLGYSYSVVGGAALPDTAEKITFHSKLA

AGPNGGSAGKLTVEYQTKGDAQPNQDQLKTGKAKADALFKAIEAYLLANPDYN* 

 
>Gly m 4 Glyma07g37240.3 147aa 

MGVFTFEDEINSPVAPATLYKALDSFKSVENVEGNGGPGTIKKITFLEDGETKFVLHKIESIDEANLGYSYSVVGGAALPDTAEKITFDSKLVAGPNGGSAGKL

TVKYETKGDAEPNQDELKTGKAKADALFKAIEAYLLAHPDYN* 
 

>Gly m 4 Glyma07g37270.2 159aa 

MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGPGTIKKITFLEDGETKFVLHKIEAIDEANLGYSYSVVGGDGLPDTVEKITFECKL
AAGANGGSAGKLTVKYQTKGDAQPNQDDLKIGKAKSDALFKAVEAYLLAHPDYN* 

 

>Gly m 4 Glyma07g37270.1 159aa 
MGVFTFEDETTSPVAPATLYKALVTDADNVIPKAVDAFRSVENVEGNGGPGTIKKITFLEDGETKFVLHKIEAIDEANLGYSYSVVGGDGLPDTVEKITFECKL

AAGANGGSAGKLTVKYQTKGDAQPNQDDLKIGKAKSDALFKAVEAYLLAHPDYN* 

 
>Gly m 4 Glyma17g03360.1 159aa 

MGVFTFEDETTSPVAPATLYKALVTDADNVIPKAVDAFRSVENLEGNGGPGTIKKITFVEDGESKFVLHKIESVDEANLGYSYSVVGGVGLPDTVEKITFECKL

AAGANGGSAGKLTVKYQTKGDAQPNPDDLKIGKVKSDALFKAVEAYLLANPHYN* 
 

>Gly m 4 Glyma17g03350.1 159aa 

MGIFTFEDETTSPVAPATLYKALVTDADNVIPKAVEAFRSVENLEGNGGPGTIKKITFVEDGESKFVLHKIESVDEANLGYSYSVVGGVGLPDTVEKITFECKL
AAGANGGSAGKLTVKYQTKGDAQPNPDDLKIGKVKSDALFKAVEAYLLANPHYN* 

 

>Gly m 4 Glyma09g04510.1 159aa 
MGVFTFEDETTSTVAPARLYKALVKDADNLVPKAVEAIKSVEIVEGNGGPGTIKKLTFVEDGQTKYVLHKVEAIDEANWGYNYSVVGGVGLPDTVEKISFEA

KLVADPNGGSIAKITVKYQTKGDANPSEEELKSGKAKGDALFKALEGYVLANPDYN* 
 

>Gly m 4 Glyma15g15590.1 159aa 

MGVFTFEDETTSTVAPARLYKALVKDADNLVPKAVEAIKSVEIVEGNGGPGTIKKLTFVEDGQTKYVLHKVEAIDEANWGYNYSVVGGVGLPDTVEKISFEA
KLVEGASGGSIAKITVKYQTKGDVNPSEEELKSGKAKGDALFKALEGYVLANPDYN* 

  



 

 

Supporting Information S3 (Continued): Gly m 4 Consensus Sequence Generation 

 

Gly m 4 Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                                1                                               50 

        Gly m 4  P26987     (1) MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGP 

Gly m 4 Glyma07g37240.1     (1) MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGP 

Gly m 4 Glyma17g03365.1     (1) MGIFTFEDEITSPVAPATLYKALVTDADNIIPKALDSFKSVENVEGNGGP 

Gly m 4 Glyma07g37240.3     (1) MGVFTFEDEINSPVAPATLY------------KALDSFKSVENVEGNGGP 

Gly m 4 Glyma07g37270.2     (1) MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGP 

Gly m 4 Glyma07g37270.1     (1) MGVFTFEDETTSPVAPATLYKALVTDADNVIPKAVDAFRSVENVEGNGGP 

Gly m 4 Glyma17g03360.1     (1) MGVFTFEDETTSPVAPATLYKALVTDADNVIPKAVDAFRSVENLEGNGGP 

Gly m 4 Glyma17g03350.1     (1) MGIFTFEDETTSPVAPATLYKALVTDADNVIPKAVEAFRSVENLEGNGGP 

Gly m 4 Glyma09g04510.1     (1) MGVFTFEDETTSTVAPARLYKALVKDADNLVPKAVEAIKSVEIVEGNGGP 

Gly m 4 Glyma15g15590.1     (1) MGVFTFEDETTSTVAPARLYKALVKDADNLVPKAVEAIKSVEIVEGNGGP 

               Consensus    (1) MGVFTFEDE TSPVAPATLYKALVTDADNVIPKA D FKSVENVEGNGGP 

                                51                                             100 

        Gly m 4  P26987    (51) GTIKKITFLED-------GETKFVLHKIESIDEANLGYSYSVVGGAALPD 

Gly m 4 Glyma07g37240.1    (51) GTIKKITFLEADVNEWIDGETKFVLHKIESIDEANLGYSYSVVGGAALPD 
Gly m 4 Glyma17g03365.1    (51) GTIKKITFVED-------GETKFVLHKIEAVDEANLGYSYSVVGGAALPD 

Gly m 4 Glyma07g37240.3    (39) GTIKKITFLE--D-----GETKFVLHKIESIDEANLGYSYSVVGGAALPD 

Gly m 4 Glyma07g37270.2    (51) GTIKKITFLED-------GETKFVLHKIEAIDEANLGYSYSVVGGDGLPD 

Gly m 4 Glyma07g37270.1    (51) GTIKKITFLED-------GETKFVLHKIEAIDEANLGYSYSVVGGDGLPD 

Gly m 4 Glyma17g03360.1    (51) GTIKKITFVED-------GESKFVLHKIESVDEANLGYSYSVVGGVGLPD 

Gly m 4 Glyma17g03350.1    (51) GTIKKITFVED-------GESKFVLHKIESVDEANLGYSYSVVGGVGLPD 

Gly m 4 Glyma09g04510.1    (51) GTIKKLTFVED-------GQTKYVLHKVEAIDEANWGYNYSVVGGVGLPD 

Gly m 4 Glyma15g15590.1    (51) GTIKKLTFVED-------GQTKYVLHKVEAIDEANWGYNYSVVGGVGLPD 

               Consensus   (51) GTIKKITF ED       GETKFVLHKIE IDEANLGYSYSVVGG GLPD 

                                101                                            150 

        Gly m 4  P26987    (94) TAEKITFDSKLVAGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKADAL 

Gly m 4 Glyma07g37240.1   (101) TAEKITFDSKLVAGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKADAL 

Gly m 4 Glyma17g03365.1    (94) TAEKITFHSKLAAGPNGGSAGKLTVEYQTKGDAQPNQDQLKTGKAKADAL 

Gly m 4 Glyma07g37240.3    (82) TAEKITFDSKLVAGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKADAL 

Gly m 4 Glyma07g37270.2    (94) TVEKITFECKLAAGANGGSAGKLTVKYQTKGDAQPNQDDLKIGKAKSDAL 

Gly m 4 Glyma07g37270.1    (94) TVEKITFECKLAAGANGGSAGKLTVKYQTKGDAQPNQDDLKIGKAKSDAL 

Gly m 4 Glyma17g03360.1    (94) TVEKITFECKLAAGANGGSAGKLTVKYQTKGDAQPNPDDLKIGKVKSDAL 

Gly m 4 Glyma17g03350.1    (94) TVEKITFECKLAAGANGGSAGKLTVKYQTKGDAQPNPDDLKIGKVKSDAL 

Gly m 4 Glyma09g04510.1    (94) TVEKISFEAKLVADPNGGSIAKITVKYQTKGDANPSEEELKSGKAKGDAL 

Gly m 4 Glyma15g15590.1    (94) TVEKISFEAKLVEGASGGSIAKITVKYQTKGDVNPSEEELKSGKAKGDAL 

               Consensus  (101) TVEKITFE KL AG NGGSAGKLTVKYQTKGDAQPNQDELK GKAK DAL 

                                151         165 

        Gly m 4  P26987   (144) FKAIEAYLLAHPDYN 

Gly m 4 Glyma07g37240.1   (151) FKAIEAYLLAHPDYN 

Gly m 4 Glyma17g03365.1   (144) FKAIEAYLLANPDYN 
Gly m 4 Glyma07g37240.3   (132) FKAIEAYLLAHPDYN 

Gly m 4 Glyma07g37270.2   (144) FKAVEAYLLAHPDYN 

Gly m 4 Glyma07g37270.1   (144) FKAVEAYLLAHPDYN 

Gly m 4 Glyma17g03360.1   (144) FKAVEAYLLANPHYN 

Gly m 4 Glyma17g03350.1   (144) FKAVEAYLLANPHYN 

Gly m 4 Glyma09g04510.1   (144) FKALEGYVLANPDYN 

Gly m 4 Glyma15g15590.1   (144) FKALEGYVLANPDYN 

               Consensus  (151) FKA EAYLLA PDYN 

 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
>Gly m 4  P26987 158aa 

MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGPGTIKKITFLEDGETKFVLHKIESIDEANLGYSYSVVGGAALPDTAEKITFDSKLV

AGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKADALFKAIEAYLLAHPDYN 

  



 

 

Supporting Information S4: Gly m 5 Consensus Sequence Generation 

 

>ABH09130  
MFGIVYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECEEGQIPRPRPQHPERERQQHGE 

KEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEEQDEREHPRPHQPHQKEEEKHE 

WQHKQEKHQGKESEEEEEDQDEDEGQDKESQESEGSESQREPRRHKNKNPFHFNSKRFQTLFKNQYGHVR 
VLQRFNKRSQQLQNLRDYRILEFNSKPNTLLSPNHADADYLIVILNGTAILTLVNNDDRDSYNLQSGDAL 

RVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEINK 

VLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKPSSRKTISSEDKPFNLRSRDPIYSNKLGKLFEI 
TPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRK 

YRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQVQELAFPGSAKD 

IENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY 
 

>BAA74452  
VEEEEECEEGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKH 

GGKGSEEEQDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQRE 

PRRHKNKNPFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYL 
IVILNGTAILTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSS 

TQAQQSYLQGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSR 

KTISSEDKPFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVIN 
EGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQR 

NFLAGSKDNVISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY 

 
>BAC78524  

MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECE 

EGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPRQEEEHEQKEEHEWHRKEEKHGGKGSEEE 
QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKN 

PFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTA 

ILTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYL 
QGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 

PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVINEGEANIEL 

VGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKD 
NVISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY 

 

>Glyma20g28460.1 
MMRVRFPLLVLLGTVFLASVCVSLKVREDENNPFYLRSSNSFQTLFENQNGRIRLLQRFNKRSPQLENLR 

DYRIVQFQSKPNTILLPHHADADFLLFVLSGRAILTLVNNDDRDSYNLHPGDAQRIPAGTTYYLVNPHDH 

QNLKIIKLAIPVNKPGRYDDFFLSSTQAQQSYLQGFSHNILETSFHSEFEEINRVLFGEEEEQRQQEGVI 
VELSKEQIRQLSRRAKSSSRKTISSEDEPFNLRSRNPIYSNNFGKFFEITPEKNPQLRDLDIFLSSVDIN 

EGALLLPHFNSKAIVILVINEGDANIELVGIKEQQQKQKQEEEPLEVQRYRAELSEDDVFVIPAAYPFVV 

NATSNLNFLAFGINAENNQRNFLAGEKDNVVRQIERQVQELAFPGSAQDVERLLKKQRESYFVDAQPQQK 
EEGSKGRKGPFPSILGALY* 

 

>AAB23463 
MMRVRFPLLVLLGTVFLASVCVSLKVREDENNPFYFRSSNSFQTLFENQNVRIRLLQRFNKRSPQLENLR 

DYRIVQFQSKPNTILLPHHADADFLLFVLSGRAILTLVNNDDRDSYNLHPGDAQRIPAGTTYYLVNPHDH 

QNLKIIKLAIPVNKPGRYDDFFLSSTQAQQSYLQGFSHNILETSFHSEFEEINRVLFGEEEEQRQQEGVI 
VELSKEQIRQLSRRAKSSSRKTISSEDEPFNLRSRNPIYSNNFGKFFEITPEKNPQLRDLDIFLSSVDIN 

EGALLLPHFNSKAIVILVINEGDANIELVGIKEQQQKQKQEEEPLEVQRYRAELSEDDVFVIPAAYPFVV 

NATSNLNFLAFGINAENNQRNFLAGEKDNVVRQIERQVQELAFPGSAQDVERLLKKQRESYFVDAQPQQK 
EEGSKGRKGPFPSILGALY 

 

>Glyma20g28650.1 
MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSYRNQACHARCNLLKVEKEECEE 

GEIPRPRPRPQHPEREPQQPGEKEEDEDEQPRPIPFPRPQPRQEEEHEQREEQEWPRKEEKRGEKGSEEE 

DEDEDEEQDERQFPFPRPPHQKEERKQEEDEDEEQQRESEESEDSELRRHKNKNPFLFGSNRFETLFKNQ 
YGRIRVLQRFNQRSPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLQ 

SGDALRVPSGTTYYVVNPDNNENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKF 

EEINKVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDKPFNLRSRDPIYSNKLG 
KFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQP 

LEVRKYRAELSEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQVQELAFP 

GSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAFY* 

 
>Glyma20g28660.1  

MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSYRNQACHARCNLLKVEKEECEE 
GEIPRPRPRPQHPEREPQQPGEKEEDEDEQPRPIPFPRPQPRQEEEHEQREEQEWPRKEEKRGEKGSEEE 

DEDEDEEQDERQFPFPRPPHQKEERKQEEDEDEEQQRESEESEDSELRRHKNKNPFLFGSNRFETLFKNQ 

YGRIRVLQRFNQRSPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLQ 
SGDALRVPSGTTYYVVNPDNNENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKF 

EEINKVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDKPFNLRSRDPIYSNKLG 

KFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQP 
LEVRKYRAELSEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQVQELAFP 

GSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAFY* 
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>121281  
MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSYRNQACHARCNLLKVEKEECEE 

GEIPRPRPRPQHPEREPQQPGEKEEDEDEQPRPIPFPRPQPRQEEEHEQREEQEWPRKEEKRGEKGSEEE 

DEDEDEEQDERQFPFPRPPHQKEERNEEEDEDEEQQRESEESEDSELRRHKNKNPFLFGSNRFETLFKNQ 
YGRIRVLQRFNQRSPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLQ 

SGDALRVPSGTTYYVVNPDNNENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKF 

EEINKVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDKPFNLRSRDPIYSNKLG 
KFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQP 

LEVRKYRAELSEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQVQELAFP 

GSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAFY 
 

>Glyma20g28650.2  
MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSYRNQACHARCNLLKVEKEECEE 

GEIPRPRPRPQHPEREPQQPGEKEEDEDEQPRPIPFPRPQPRQEEEHEQREEQEWPRKEEKRGEKGSEEE 

DEDEDEEQDERQFPFPRPPHQKEERKQEEDEDEEQQRESEESEDSELRRHKNKNPFLFGSNRFETLFKNQ 
YGRIRVLQRFNQRSPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLQ 

SGDALRVPSGTTYYVVNPDNNENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKF 

EEINKVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDKPFNLRSRDPIYSNKLG 
KFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQP 

LEVRKYRAELSEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGI* 

 
>AAA33947  

SKRAKSSSRKTISSEDKPFNLGSRDPIYSKKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNS 

KAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSNLNFFAI 
GINAENNQRNFLAGSQDNVISQIPSQVQELAFPGSAQAVEKLLKNQRESYFVDAQPNEKEEGNKGRKGPL 

SSILRAFY 

 
>NP_001237316  

MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECE 

EGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPRQEGEHEQKEEHEWHRKEEKHGGKGSEEE 
QDGREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKN 

PFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTA 

ILTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYL 
QGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKRAKSSSRKTISSEDK 

PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVINEGEANIEL 

VGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKD 
NVISQIPSQVQELAFLGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY 

 

>BAE02726  
MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECE 

EGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEE 

QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKN 
PFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTA 

ILTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYL 

QGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 
PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVINEGEANIEL 

VGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKD 

NVISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY 
 

>AAB01374  

MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECE 
EGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEE 

QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKN 

PFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTA 
ILTLVNNDDRDSYNLQSGDALRVPAGTTFYVVNPDNDENLRMIAGTTFYVVNPDNDENLRMITLAIPVNK 

PGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIR 

ELSKHAKSSSRKTISSEDKPFNLGSRDPIYSNKLGKLFEITQRNPQLRDLDVFLSVVDMNEGALFLPHFN 
SKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVMVNATSDLNFFA 

FGINAENNQRNFLAGSKDNVISQIPSQVQELAFPRSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGP 

LSSILRAFY 
 

>Glyma10g39150.1  
MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECE 

EGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEE 

QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKN 
PFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTA 

ILTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYL 

QGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 
PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVINEGEANIEL 

VGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKD 

NVISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY* 
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Gly m 5 (beta-conglycinin) Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 
                                1                                               50 
       Gly m 5 ABH09130     (1) ----------------------MFGIVYWEKQNPSHNKCLRSCNSEKDSY 

       Gly m 5 BAA74452     (1) -------------------------------------------------- 

       Gly m 5 BAC78524     (1) MMRARFPLLLLG-VVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSY 
Gly m 5 Glyma20g28460.1     (1) MMRVRFPLLVLLGTVFLASVCVS--------------------------- 

       Gly m 5 AAB23463     (1) MMRVRFPLLVLLGTVFLASVCVS--------------------------- 
Gly m 5 Glyma20g28650.1     (1) MMRARFPLLLLG-LVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSY 

Gly m 5 Glyma20g28660.1     (1) MMRARFPLLLLG-LVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSY 
    Gly m 5      121281     (1) MMRARFPLLLLG-LVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSY 

Gly m 5 Glyma20g28650.2     (1) MMRARFPLLLLG-LVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSY 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 
   Gly m 5 NP_001237316     (1) MMRARFPLLLLG-VVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSY 

       Gly m 5 BAE02726     (1) MMRARFPLLLLG-VVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSY 

       Gly m 5 AAB01374     (1) MMRARFPLLLLG-VVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSY 

Gly m 5 Glyma10g39150.1     (1) MMRARFPLLLLG-VVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSY 
              Consensus     (1) MMRARFPLLLLG  VFLASVSVSFGIAYWEK NP HNKCL SCNSE DSY 

                                51                                             100 

       Gly m 5 ABH09130    (29) RNQACHARCNLLKVEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 
       Gly m 5 BAA74452     (1) -------------VEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 

       Gly m 5 BAC78524    (50) RNQACHARCNLLKVEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 

Gly m 5 Glyma20g28460.1    (24) --------------------------LKVR------------------ED 
       Gly m 5 AAB23463    (24) --------------------------LKVR------------------ED 

Gly m 5 Glyma20g28650.1    (50) RNQACHARCNLLKVEKEE-CEEGEIPRPRPRPQHPEREPQQPGEKEEDED 
Gly m 5 Glyma20g28660.1    (50) RNQACHARCNLLKVEKEE-CEEGEIPRPRPRPQHPEREPQQPGEKEEDED 
    Gly m 5      121281    (50) RNQACHARCNLLKVEKEE-CEEGEIPRPRPRPQHPEREPQQPGEKEEDED 

Gly m 5 Glyma20g28650.2    (50) RNQACHARCNLLKVEKEE-CEEGEIPRPRPRPQHPEREPQQPGEKEEDED 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 

   Gly m 5 NP_001237316    (50) RNQACHARCNLLKVEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 
       Gly m 5 BAE02726    (50) RNQACHARCNLLKVEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 
       Gly m 5 AAB01374    (50) RNQACHARCNLLKVEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 

Gly m 5 Glyma10g39150.1    (50) RNQACHARCNLLKVEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEG 
              Consensus    (51) RNQACHARCNLLKVEEEEECEEGQIPRPRP  QHPERERQQHGEKEEDEG 

                                101                                            150 
       Gly m 5 ABH09130    (77) EQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEE-------E 

       Gly m 5 BAA74452    (36) EQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEE-------E 

       Gly m 5 BAC78524    (98) EQPRPFPFPRPRQPRQEEEHEQKEEHEWHRKEEKHGGKGSEE-------E 
Gly m 5 Glyma20g28460.1    (30) E------------------------------------------------- 

       Gly m 5 AAB23463    (30) E------------------------------------------------- 
Gly m 5 Glyma20g28650.1    (99) EQPRPIPFPRP-QPRQEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEE 
Gly m 5 Glyma20g28660.1    (99) EQPRPIPFPRP-QPRQEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEE 

    Gly m 5      121281    (99) EQPRPIPFPRP-QPRQEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEE 

Gly m 5 Glyma20g28650.2    (99) EQPRPIPFPRP-QPRQEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEE 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 
   Gly m 5 NP_001237316    (98) EQPRPFPFPRPRQPRQEGEHEQKEEHEWHRKEEKHGGKGSEE-------E 

       Gly m 5 BAE02726    (98) EQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEE-------E 

       Gly m 5 AAB01374    (98) EQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEE-------E 

Gly m 5 Glyma10g39150.1    (98) EQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEE-------E 
              Consensus   (101) EQPRPFPFPRPRQP QEEEHEQKEEHEWHRKEEKHGGKGSEE       E 
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                                151                                            200 

       Gly m 5 ABH09130   (120) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEGQDKE 
       Gly m 5 BAA74452    (79) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 

       Gly m 5 BAC78524   (141) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 

Gly m 5 Glyma20g28460.1    (31) ---------------------N---------------------------- 

       Gly m 5 AAB23463    (31) ---------------------N---------------------------- 

Gly m 5 Glyma20g28650.1   (148) QDERQFPFPRPPHQKEER--KQEE-----------------DEDEEQQRE 

Gly m 5 Glyma20g28660.1   (148) QDERQFPFPRPPHQKEER--KQEE-----------------DEDEEQQRE 

    Gly m 5      121281   (148) QDERQFPFPRPPHQKEER--NEEE-----------------DEDEEQQRE 
Gly m 5 Glyma20g28650.2   (148) QDERQFPFPRPPHQKEER--KQEE-----------------DEDEEQQRE 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 

   Gly m 5 NP_001237316   (141) QDGREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 

       Gly m 5 BAE02726   (141) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 

       Gly m 5 AAB01374   (141) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 

Gly m 5 Glyma10g39150.1   (141) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 
              Consensus   (151) QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKE 

                                201                                            250 

       Gly m 5 ABH09130   (170) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 

       Gly m 5 BAA74452   (129) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 

       Gly m 5 BAC78524   (191) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 

Gly m 5 Glyma20g28460.1    (32) -------------------NPFYLRSSNSFQTLFENQNGRIRLLQRFNKR 

       Gly m 5 AAB23463    (32) -------------------NPFYFRSSNSFQTLFENQNVRIRLLQRFNKR 
Gly m 5 Glyma20g28650.1   (179) SEESE----DSELRRHKNKNPFLFGS-NRFETLFKNQYGRIRVLQRFNQR 

Gly m 5 Glyma20g28660.1   (179) SEESE----DSELRRHKNKNPFLFGS-NRFETLFKNQYGRIRVLQRFNQR 

    Gly m 5      121281   (179) SEESE----DSELRRHKNKNPFLFGS-NRFETLFKNQYGRIRVLQRFNQR 
Gly m 5 Glyma20g28650.2   (179) SEESE----DSELRRHKNKNPFLFGS-NRFETLFKNQYGRIRVLQRFNQR 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 
   Gly m 5 NP_001237316   (191) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 

       Gly m 5 BAE02726   (191) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 
       Gly m 5 AAB01374   (191) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 
Gly m 5 Glyma10g39150.1   (191) SQESEGSESQREPRRHKNKNPFHFNS-KRFQTLFKNQYGHVRVLQRFNKR 
              Consensus   (201) SQESEGSESQREPRRHKNKNPFHFNS KRFQTLFKNQYGHVRVLQRFNKR 

                                251                                            300 

       Gly m 5 ABH09130   (219) SQQLQNLRDYRILEFNSKPNTLLSPNHADADYLIVILNGTAILTLVNNDD 
       Gly m 5 BAA74452   (178) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 
       Gly m 5 BAC78524   (240) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 

Gly m 5 Glyma20g28460.1    (63) SPQLENLRDYRIVQFQSKPNTILLPHHADADFLLFVLSGRAILTLVNNDD 
       Gly m 5 AAB23463    (63) SPQLENLRDYRIVQFQSKPNTILLPHHADADFLLFVLSGRAILTLVNNDD 

Gly m 5 Glyma20g28650.1   (224) SPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDD 

Gly m 5 Glyma20g28660.1   (224) SPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDD 

    Gly m 5      121281   (224) SPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDD 

Gly m 5 Glyma20g28650.2   (224) SPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDD 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 

   Gly m 5 NP_001237316   (240) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 

       Gly m 5 BAE02726   (240) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 

       Gly m 5 AAB01374   (240) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 

Gly m 5 Glyma10g39150.1   (240) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 
              Consensus   (251) SQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTAILTLVNNDD 
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                                301                                            350 

       Gly m 5 ABH09130   (269) RDSYNLQSGDALRVPAGTTYYVVN-------------------PDNDENL 
       Gly m 5 BAA74452   (228) RDSYNLQSGDALRVPAGTTYYVVN-------------------PDNDENL 

       Gly m 5 BAC78524   (290) RDSYNLQSGDALRVPAGTTYYVVN-------------------PDNDENL 
Gly m 5 Glyma20g28460.1   (113) RDSYNLHPGDAQRIPAGTTYYLVN-------------------PHDHQNL 

        Gly m 5AAB23463   (113) RDSYNLHPGDAQRIPAGTTYYLVN-------------------PHDHQNL 

Gly m 5 Glyma20g28650.1   (274) RDSYRLQSGDALRVPSGTTYYVVN-------------------PDNNENL 

Gly m 5 Glyma20g28660.1   (274) RDSYRLQSGDALRVPSGTTYYVVN-------------------PDNNENL 

    Gly m 5      121281   (274) RDSYRLQSGDALRVPSGTTYYVVN-------------------PDNNENL 
Gly m 5 Glyma20g28650.2   (274) RDSYRLQSGDALRVPSGTTYYVVN-------------------PDNNENL 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 

   Gly m 5 NP_001237316   (290) RDSYNLQSGDALRVPAGTTYYVVN-------------------PDNDENL 

       Gly m 5 BAE02726   (290) RDSYNLQSGDALRVPAGTTYYVVN-------------------PDNDENL 

       Gly m 5 AAB01374   (290) RDSYNLQSGDALRVPAGTTFYVVNPDNDENLRMIAGTTFYVVNPDNDENL 

Gly m 5 Glyma10g39150.1   (290) RDSYNLQSGDALRVPAGTTYYVVN-------------------PDNDENL 
               Consensus  (301) RDSYNLQSGDALRVPAGTTYYVVN                   PDNDENL 

                                351                                            400 

       Gly m 5 ABH09130   (300) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 

       Gly m 5 BAA74452   (259) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 

       Gly m 5 BAC78524   (321) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 

Gly m 5 Glyma20g28460.1   (144) KIIKLAIPVNKPGRYDDFFLSSTQAQQSYLQGFSHNILETSFHSEFEEIN 

       Gly m 5 AAB23463   (144) KIIKLAIPVNKPGRYDDFFLSSTQAQQSYLQGFSHNILETSFHSEFEEIN 
Gly m 5 Glyma20g28650.1   (305) RLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEIN 

Gly m 5 Glyma20g28660.1   (305) RLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEIN 

    Gly m 5      121281   (305) RLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEIN 
Gly m 5 Glyma20g28650.2   (305) RLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEIN 

       Gly m 5 AAA33947     (1) -------------------------------------------------- 
   Gly m 5 NP_001237316   (321) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 

       Gly m 5 BAE02726   (321) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 
       Gly m 5 AAB01374   (340) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 
Gly m 5 Glyma10g39150.1   (321) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 
              Consensus   (351) RMITLAIPVNKPGRFESFFLSSTQAQQSYLQGFSKNILEASYDTKFEEIN 

                                401                                            450 

       Gly m 5 ABH09130   (350) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKPSSRKTISSEDK 
       Gly m 5 BAA74452   (309) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 
       Gly m 5 BAC78524   (371) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 

Gly m 5 Glyma20g28460.1   (194) RVLFGEEE-----EQRQQEGVIVELSKEQIRQLSRRAKSSSRKTISSEDE 
       Gly m 5 AAB23463   (194) RVLFGEEE-----EQRQQEGVIVELSKEQIRQLSRRAKSSSRKTISSEDE 

Gly m 5 Glyma20g28650.1   (355) KVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDK 

Gly m 5 Glyma20g28660.1   (355) KVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDK 

    Gly m 5      121281   (355) KVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDK 

Gly m 5 Glyma20g28650.2   (355) KVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDK 

       Gly m 5 AAA33947     (1) ---------------------------------SKRAKSSSRKTISSEDK 

   Gly m 5 NP_001237316   (371) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKRAKSSSRKTISSEDK 

       Gly m 5 BAE02726   (371) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 

       Gly m 5 AAB01374   (390) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 

Gly m 5 Glyma10g39150.1   (371) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK 
              Consensus   (401) KVLFGREEGQQQGEERLQESVIVEISKKQIRELSKRAKSSSRKTISSEDK 
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                                451                                            500 

       Gly m 5 ABH09130   (400) PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPH 
       Gly m 5 BAA74452   (359) PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPH 

       Gly m 5 BAC78524   (421) PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPH 
Gly m 5 Glyma20g28460.1   (239) PFNLRSRNPIYSNNFGKFFEITPEKNPQLRDLDIFLSSVDINEGALLLPH 

       Gly m 5 AAB23463   (239) PFNLRSRNPIYSNNFGKFFEITPEKNPQLRDLDIFLSSVDINEGALLLPH 

Gly m 5 Glyma20g28650.1   (405) PFNLRSRDPIYSNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPH 

Gly m 5 Glyma20g28660.1   (405) PFNLRSRDPIYSNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPH 

    Gly m 5      121281   (405) PFNLRSRDPIYSNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPH 
Gly m 5 Glyma20g28650.2   (405) PFNLRSRDPIYSNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPH 

       Gly m 5 AAA33947    (18) PFNLGSRDPIYSKKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPH 

   Gly m 5 NP_001237316   (421) PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPH 

       Gly m 5 BAE02726   (421) PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPH 

       Gly m 5 AAB01374   (440) PFNLGSRDPIYSNKLGKLFEITQ-RNPQLRDLDVFLSVVDMNEGALFLPH 

Gly m 5 Glyma10g39150.1   (421) PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPH 
              Consensus   (451) PFNLRSRDPIYSNKLGK FEITPEKNPQLRDLD FLSVVDMNEGAL LPH 

                                501                                            550 

       Gly m 5 ABH09130   (450) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 

       Gly m 5 BAA74452   (409) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 

       Gly m 5 BAC78524   (471) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 

Gly m 5 Glyma20g28460.1   (289) FNSKAIVILVINEGDANIELVGIKEQQQKQKQEEEPLEVQRYRAELSEDD 

       Gly m 5 AAB23463   (289) FNSKAIVILVINEGDANIELVGIKEQQQKQKQEEEPLEVQRYRAELSEDD 
Gly m 5 Glyma20g28650.1   (455) FNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAELSEQD 

Gly m 5 Glyma20g28660.1   (455) FNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAELSEQD 

    Gly m 5      121281   (455) FNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAELSEQD 
Gly m 5 Glyma20g28650.2   (455) FNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAELSEQD 

       Gly m 5 AAA33947    (68) FNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQPLEVRKYRAELSEQD 
   Gly m 5 NP_001237316   (471) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 

       Gly m 5 BAE02726   (471) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 
       Gly m 5 AAB01374   (489) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 
Gly m 5 Glyma10g39150.1   (471) FNSKAIVVLVINEGEANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 
              Consensus   (501) FNSKAIV LVINEG ANIELVGIKEQQQRQQQEEQPLEVRKYRAELSEQD 

                                551                                            600 

       Gly m 5 ABH09130   (500) IFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 
       Gly m 5 BAA74452   (459) IFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 
       Gly m 5 BAC78524   (521) IFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 

Gly m 5 Glyma20g28460.1   (339) VFVIPAAYPFVVNATSNLNFLAFGINAENNQRNFLAGEKDNVVRQIERQV 
       Gly m 5 AAB23463   (339) VFVIPAAYPFVVNATSNLNFLAFGINAENNQRNFLAGEKDNVVRQIERQV 

Gly m 5 Glyma20g28650.1   (505) IFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQV 

Gly m 5 Glyma20g28660.1   (505) IFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQV 

    Gly m 5      121281   (505) IFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQV 

Gly m 5 Glyma20g28650.2   (505) IFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGI------------ 

       Gly m 5 AAA33947   (118) IFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQV 

   Gly m 5 NP_001237316   (521) IFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 

       Gly m 5 BAE02726   (521) IFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 

       Gly m 5 AAB01374   (539) IFVIPAGYPVMVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 

Gly m 5 Glyma10g39150.1   (521) IFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 
              Consensus   (551) IFVIPAGYPVVVNATS LNFFAFGINAENNQRNFLAGSKDNVISQIPSQV 

                                601                                            650 
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       Gly m 5 ABH09130   (550) QELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 

       Gly m 5 BAA74452   (509) QELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 
       Gly m 5 BAC78524   (571) QELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 

Gly m 5 Glyma20g28460.1   (389) QELAFPGSAQDVERLLKKQRESYFVDAQPQQKEEGSKGRKGPFPSILGAL 
       Gly m 5 AAB23463   (389) QELAFPGSAQDVERLLKKQRESYFVDAQPQQKEEGSKGRKGPFPSILGAL 

Gly m 5 Glyma20g28650.1   (555) QELAFPGSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAF 

Gly m 5 Glyma20g28660.1   (555) QELAFPGSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAF 

    Gly m 5      121281   (555) QELAFPGSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAF 

Gly m 5 Glyma20g28650.2   (543) -------------------------------------------------- 
       Gly m 5 AAA33947   (168) QELAFPGSAQAVEKLLKNQRESYFVDAQPNEKEEGNKGRKGPLSSILRAF 

   Gly m 5 NP_001237316   (571) QELAFLGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 

       Gly m 5 BAE02726   (571) QELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 

       Gly m 5 AAB01374   (589) QELAFPRSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 

Gly m 5 Glyma10g39150.1   (571) QELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 
              Consensus   (601) QELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAF 

                                651 

       Gly m 5 ABH09130   (600) Y 

       Gly m 5 BAA74452   (559) Y 

       Gly m 5 BAC78524   (621) Y 

Gly m 5 Glyma20g28460.1   (439) Y 

       Gly m 5 AAB23463   (439) Y 

Gly m 5 Glyma20g28650.1   (605) Y 
Gly m 5 Glyma20g28660.1   (605) Y 

    Gly m 5      121281   (605) Y 

Gly m 5 Glyma20g28650.2   (543) - 
       Gly m 5 AAA33947   (218) Y 

   Gly m 5 NP_001237316   (621) Y 
       Gly m 5 BAE02726   (621) Y 

       Gly m 5 AAB01374   (639) Y 
Gly m 5 Glyma10g39150.1   (621) Y 
               Consensus  (651) Y 

 
Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 
 

>Gly m 5      121281 605aa 

MMRARFPLLLLGLVFLASVSVSFGIAYWEKENPKHNKCLQSCNSERDSYRNQACHARCNLLKVEKEECEE 
GEIPRPRPRPQHPEREPQQPGEKEEDEDEQPRPIPFPRPQPRQEEEHEQREEQEWPRKEEKRGEKGSEEE 

DEDEDEEQDERQFPFPRPPHQKEERNEEEDEDEEQQRESEESEDSELRRHKNKNPFLFGSNRFETLFKNQ 

YGRIRVLQRFNQRSPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNGTAILSLVNNDDRDSYRLQ 
SGDALRVPSGTTYYVVNPDNNENLRLITLAIPVNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKF 

EEINKVLFSREEGQQQGEQRLQESVIVEISKEQIRALSKRAKSSSRKTISSEDKPFNLRSRDPIYSNKLG 

KFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVILVINEGDANIELVGLKEQQQEQQQEEQP 
LEVRKYRAELSEQDIFVIPAGYPVVVNATSNLNFFAIGINAENNQRNFLAGSQDNVISQIPSQVQELAFP 

GSAQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILRAFY 

 

  



 

 

Supporting Information S5: Gly m 6 (Glycinin G1 Subunit) Consensus Sequence Generation 

 

Gly m 6 G1 subunit Protein Sequences: (highlighting colors indicate shared peptide sequences among available proteins) 
 

>Gly m 6      Glycinin G1 495aa 

MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGGLIETWNPNNKPFQCAGVALS 
RCTLNRNALRRPSYTNGPQEIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGD 

LIAVPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQ 

QEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGEDKGAIVTVKGGLSVIKPPTDEQQQRPQEEE 
EEEEDEKPQCKGKDKHCQRPRGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 

ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGERVFDGELQEGRVLIVPQNFVV 

AARSQSDNFEYVSFKTNDTPMIGTLAGANSLLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQ 
KRAVA 

 
>Gly m 6  CAA33215.1 subunit G1 495aa 

MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGGLIETWNPNNKPFQCAGVALS 

RCTLNRNALRRPSYTNGPQEIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGD 
LIAVPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQ 

QEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGEDKGAIVTVKGGLSVIKPPTDEQQQRPQEEE 

EEEEDEKPQCKGKDKHCQRPRGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 
ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGERVFDGELQEGRVLIVPQNFVV 

AARSQSDNFEYVSFKTNDTPMIGTLAGANSLLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQ 

KRAVA 
 

>Gly m 6  CAA26723.1 495aa 

MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPGNRIESEGGLIETWNPNNKPFQCAGVALS 
RCTLNRNALRRPSYTNGPQEIYIQQGKGIFGMIYPGCSSTFEEPQQPQQRGQSSRPQDRHQKIYNSREGD 

LIAVPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQ 

QEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGEDKGAIVTVKGGLSVIKPPTDEQQQRPQEEE 
EEEEDEKPQCKGKDKHCQRPRGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 

ALSWLRLSAGFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGERVFDGELQEGRVLIVPQNFVV 

AARSQSDNFEYVSFKTNDTPMIGTLAGANSLLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQ 
KRAVA 

 

Gly m 6 G1 subunit Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                                      1                                               50 

      Gly m 6      Glycinin G1    (1) MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGG 

Gly m 6  CAA33215.1 subunit G1    (1) MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGG 

           Gly m 6  CAA26723.1    (1) MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPGNRIESEGG 

                     Consensus    (1) MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGG 

                                      51                                             100 

      Gly m 6      Glycinin G1   (51) LIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGKGIF 

Gly m 6  CAA33215.1 subunit G1   (51) LIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGKGIF 

           Gly m 6  CAA26723.1   (51) LIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGKGIF 

                     Consensus   (51) LIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGKGIF 

                                      101                                            150 

      Gly m 6      Glycinin G1  (101) GMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGDLIAVPTGVAW 

Gly m 6  CAA33215.1 subunit G1  (101) GMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGDLIAVPTGVAW 

           Gly m 6  CAA26723.1  (101) GMIYPGCSSTFEEPQQPQQRGQSSRPQDRHQKIYNSREGDLIAVPTGVAW 

                     Consensus  (101) GMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGDLIAVPTGVAW 

                                      151                                            200 

      Gly m 6      Glycinin G1  (151) WMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQG 

Gly m 6  CAA33215.1 subunit G1  (151) WMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQG 
           Gly m 6  CAA26723.1  (151) WMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQG 

                     Consensus  (151) WMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQG 

                                      201                                            250 

      Gly m 6      Glycinin G1  (201) GHQSQKGKHQQEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGE 

Gly m 6  CAA33215.1 subunit G1  (201) GHQSQKGKHQQEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGE 

           Gly m 6  CAA26723.1  (201) GHQSQKGKHQQEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGE 

                     Consensus  (201) GHQSQKGKHQQEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGE 

                                      251                                            300 

      Gly m 6      Glycinin G1  (251) DKGAIVTVKGGLSVIKPPTDEQQQRPQEEEEEEEDEKPQCKGKDKHCQRP 

Gly m 6  CAA33215.1 subunit G1  (251) DKGAIVTVKGGLSVIKPPTDEQQQRPQEEEEEEEDEKPQCKGKDKHCQRP 

           Gly m 6  CAA26723.1  (251) DKGAIVTVKGGLSVIKPPTDEQQQRPQEEEEEEEDEKPQCKGKDKHCQRP 

                     Consensus  (251) DKGAIVTVKGGLSVIKPPTDEQQQRPQEEEEEEEDEKPQCKGKDKHCQRP 

                                      301                                            350 

      Gly m 6      Glycinin G1  (301) RGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 

Gly m 6  CAA33215.1 subunit G1  (301) RGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 

           Gly m 6  CAA26723.1  (301) RGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 

                     Consensus  (301) RGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 



 

 

Supporting Information S4 (Continued): Gly m 6 (Glycinin G1 Subunit) Consensus Sequence Generation 

 

                                      351                                            400 

      Gly m 6      Glycinin G1  (351) ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGER 

Gly m 6  CAA33215.1 subunit G1  (351) ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGER 

           Gly m 6  CAA26723.1  (351) ALSWLRLSAGFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGER 

                     Consensus  (351) ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGER 

                                      401                                            450 

      Gly m 6      Glycinin G1  (401) VFDGELQEGRVLIVPQNFVVAARSQSDNFEYVSFKTNDTPMIGTLAGANS 

Gly m 6  CAA33215.1 subunit G1  (401) VFDGELQEGRVLIVPQNFVVAARSQSDNFEYVSFKTNDTPMIGTLAGANS 

           Gly m 6  CAA26723.1  (401) VFDGELQEGRVLIVPQNFVVAARSQSDNFEYVSFKTNDTPMIGTLAGANS 

                     Consensus  (401) VFDGELQEGRVLIVPQNFVVAARSQSDNFEYVSFKTNDTPMIGTLAGANS 
                                      451                                       495 

      Gly m 6      Glycinin G1  (451) LLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQKRAVA 

Gly m 6  CAA33215.1 subunit G1  (451) LLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQKRAVA 

           Gly m 6  CAA26723.1  (451) LLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQKRAVA 

                     Consensus  (451) LLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQKRAVA 

 
Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 
This sequence was selected based on degree of conservation and homology with all other sequences available. 

 

>Gly m 6      Glycinin G1 495aa 
MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGGLIETWNPNNKPFQCAGVALS 

RCTLNRNALRRPSYTNGPQEIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGD 

LIAVPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQ 
QEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGEDKGAIVTVKGGLSVIKPPTDEQQQRPQEEE 

EEEEDEKPQCKGKDKHCQRPRGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP 

ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGERVFDGELQEGRVLIVPQNFVV 
AARSQSDNFEYVSFKTNDTPMIGTLAGANSLLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQ 

KRAVA 

  



 

 

Supporting Information S6: Gly m 6 (Glycinin G2 Subunit) Consensus Sequence Generation 

 

Gly m 6 G2 subunit Protein Sequences: (highlighting colors indicate shared peptide sequences among available proteins) 

 

>Gly m 6      Glycinin G2 485aa 
MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPDNRIESEGGFIETWNPNNKPFQCAGVALSRCT 

LNRNALRRPSYTNGPQEIYIQQGNGIFGMIFPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIA 

VPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGSQSQKGKQQEE 
ENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSGAIVTVKGGLRVTAPAMRKPQQEEDDDDEEE 

QPQCVETDKGCQRQSKRSRNGIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGGVLIVPQNFAVAAKSQSDNFE 
YVSFKTNDRPSIGNLAGANSLLNALPEEVIQHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

 

>Gly m 6  CAA33216.1 subunit G2  485aa 
MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPDNRIESEGGFIETWNPNNKPFQCAGVALSRCT 

LNRNALRRPSYTNGPQEIYIQQGNGIFGMIFPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIA 

VPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGSQSQKGKQQEE 
ENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSGAIVTVKGGLRVTAPAMRKPQQEEDDDDEEE 

QPQCVETDKGCQRQSKRSRNGIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGGVLIVPQNFAVAAKSQSDNFE 
YVSFKTNDRPSIGNLAGANSLLNALPEEVIQHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

 

>Gly m 6  CAA26575.1 485aa 
MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPGNRIESEGGFIETWNPNNKPFQCAGVALSRCT 

LNRNALRRPSYTNGPQEIYIQQGNGIFGMIFPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIA 

VPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGSQSQKGKQQEE 
ENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSGAIVTVKGGLRVTAPAMRKPQQEEDDDDEEE 

QPQCVETDKGCQRQSKRSRNGIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGGVLIVPQNFAVAAKSQSDNFE 

YVSFKTNDRPSIGNLAGANSLLNALPEEVIQHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

Gly m 6 G2 subunit Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                                       1                                               50 

      Gly m 6      Glycinin G2     (1) MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPDNRIESEGGFIE 

Gly m 6  CAA33216.1 subunit G2     (1) MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPDNRIESEGGFIE 

           Gly m 6  CAA26575.1     (1) MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPGNRIESEGGFIE 

                     Consensus     (1) MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPDNRIESEGGFIE 

                                       51                                             100 

       Gly m 6      Glycinin G2   (51) TWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGNGIFGMI 

 Gly m 6  CAA33216.1 subunit G2   (51) TWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGNGIFGMI 

            Gly m 6  CAA26575.1   (51) TWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGNGIFGMI 

                      Consensus   (51) TWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQEIYIQQGNGIFGMI 

                                       101                                            150 

       Gly m 6      Glycinin G2  (101) FPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIAVPTGVAWWMY 

Gly m 6  CAA33216.1 subunit G2   (101) FPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIAVPTGVAWWMY 

            Gly m 6  CAA26575.1  (101) FPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIAVPTGVAWWMY 

                      Consensus  (101) FPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIAVPTGVAWWMY 

                                       151                                            200 

       Gly m 6      Glycinin G2  (151) NNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGS 

Gly m 6  CAA33216.1 subunit G2   (151) NNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGS 
            Gly m 6  CAA26575.1  (151) NNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGS 

                      Consensus  (151) NNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGS 

                                       201                                            250 

       Gly m 6      Glycinin G2  (201) QSQKGKQQEEENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSG 

Gly m 6  CAA33216.1 subunit G2   (201) QSQKGKQQEEENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSG 

            Gly m 6  CAA26575.1  (201) QSQKGKQQEEENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSG 

                      Consensus  (201) QSQKGKQQEEENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSG 

                                       251                                            300 

       Gly m 6      Glycinin G2  (251) AIVTVKGGLRVTAPAMRKPQQEEDDDDEEEQPQCVETDKGCQRQSKRSRN 

Gly m 6  CAA33216.1 subunit G2   (251) AIVTVKGGLRVTAPAMRKPQQEEDDDDEEEQPQCVETDKGCQRQSKRSRN 

            Gly m 6  CAA26575.1  (251) AIVTVKGGLRVTAPAMRKPQQEEDDDDEEEQPQCVETDKGCQRQSKRSRN 

                      Consensus  (251) AIVTVKGGLRVTAPAMRKPQQEEDDDDEEEQPQCVETDKGCQRQSKRSRN 

                                       301                                            350 

       Gly m 6      Glycinin G2  (301) GIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

Gly m 6  CAA33216.1 subunit G2   (301) GIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

            Gly m 6  CAA26575.1  (301) GIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

                      Consensus  (301) GIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 

                                       351                                            400 

       Gly m 6      Glycinin G2  (351) YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGG 



 

 

Supporting Information S6: Gly m 6 (Glycinin G2 Subunit) Consensus Sequence Generation 

 

Gly m 6  CAA33216.1 subunit G2   (351) YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGG 

            Gly m 6  CAA26575.1  (351) YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGG 

                      Consensus  (351) YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGG 

                                       401                                            450 

       Gly m 6      Glycinin G2  (401) VLIVPQNFAVAAKSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVI 

Gly m 6  CAA33216.1 subunit G2   (401) VLIVPQNFAVAAKSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVI 

            Gly m 6  CAA26575.1  (401) VLIVPQNFAVAAKSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVI 

                      Consensus  (401) VLIVPQNFAVAAKSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVI 

                                       451                             485 

       Gly m 6      Glycinin G2  (451) QHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 
Gly m 6  CAA33216.1 subunit G2   (451) QHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

            Gly m 6  CAA26575.1  (451) QHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

                      Consensus  (451) QHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
>Gly m 6      Glycinin G2 485aa 

MAKLVLSLCFLLFSGCFALREQAQQNECQIQKLNALKPDNRIESEGGFIETWNPNNKPFQCAGVALSRCT 

LNRNALRRPSYTNGPQEIYIQQGNGIFGMIFPGCPSTYQEPQESQQRGRSQRPQDRHQKVHRFREGDLIA 
VPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQQQQGGSQSQKGKQQEE 

ENEGSNILSGFAPEFLKEAFGVNMQIVRNLQGENEEEDSGAIVTVKGGLRVTAPAMRKPQQEEDDDDEEE 

QPQCVETDKGCQRQSKRSRNGIDETICTMRLRQNIGQNSSPDIYNPQAGSITTATSLDFPALWLLKLSAQ 
YGSLRKNAMFVPHYTLNANSIIYALNGRALVQVVNCNGERVFDGELQEGGVLIVPQNFAVAAKSQSDNFE 

YVSFKTNDRPSIGNLAGANSLLNALPEEVIQHTFNLKSQQARQVKNNNPFSFLVPPQESQRRAVA 

  



 

 

Supporting Information S7: Gly m 6 (Glycinin G3 Subunit) Consensus Sequence Generation 

 

Gly m 6 G3 subunit Protein Sequences:  

 
>Gly m 6      Glycinin G3 481aa 

MAKLVLSLCFLLFSGCCFAFSFREQPQQNECQIQRLNALKPDNRIESEGGFIETWNPNNKPFQCAGVALS 

RCTLNRNALRRPSYTNAPQEIYIQQGSGIFGMIFPGCPSTFEEPQQKGQSSRPQDRHQKIYHFREGDLIA 
VPTGFAYWMYNNEDTPVVAVSLIDTNSFQNQLDQMPRRFYLAGNQEQEFLQYQPQKQQGGTQSQKGKRQQ 

EEENEGGSILSGFAPEFLEHAFVVDRQIVRKLQGENEEEEKGAIVTVKGGLSVISPPTEEQQQRPEEEEK 

PDCDEKDKHCQSQSRNGIDETICTMRLRHNIGQTSSPDIFNPQAGSITTATSLDFPALSWLKLSAQFGSL 
RKNAMFVPHYNLNANSIIYALNGRALVQVVNCNGERVFDGELQEGQVLIVPQNFAVAARSQSDNFEYVSF 

KTNDRPSIGNLAGANSLLNALPEEVIQQTFNLRRQQARQVKNNNPFSFLVPPKESQRRVVA 

 
>Gly m 6  CAA33217.1 subunit G3 481aa 

MAKLVLSLCFLLFSGCCFAFSFREQPQQNECQIQRLNALKPDNRIESEGGFIETWNPNNKPFQCAGVALS 

RCTLNRNALRRPSYTNAPQEIYIQQGSGIFGMIFPGCPSTFEEPQQKGQSSRPQDRHQKIYHFREGDLIA 
VPTGFAYWMYNNEDTPVVAVSLIDTNSFQNQLDQMPRRFYLAGNQEQEFLQYQPQKQQGGTQSQKGKRQQ 

EEENEGGSILSGFAPEFLEHAFVVDRQIVRKLQGENEEEEKGAIVTVKGGLSVISPPTEEQQQRPEEEEK 

PDCDEKDKHCQSQSRNGIDETICTMRLRHNIGQTSSPDIFNPQAGSITTATSLDFPALSWLKLSAQFGSL 
RKNAMFVPHYNLNANSIIYALNGRALVQVVNCNGERVFDGELQEGQVLIVPQNFAVAARSQSDNFEYVSF 

KTNDRPSIGNLAGANSLLNALPEEVIQQTFNLRRQQARQVKNNNPFSFLVPPKESQRRVVA 

 

  



 

 

Supporting Information S7 (Continued): Gly m 6 (Glycinin G3 Subunit) Consensus Sequence Generation 

 

Gly m 6 G3 subunit Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

                                          1                                               50 

          Gly m 6      Glycinin G3    (1) MAKLVLSLCFLLFSGCCFAFSFREQPQQNECQIQRLNALKPDNRIESEGG 

    Gly m 6  CAA33217.1 subunit G3    (1) MAKLVLSLCFLLFSGCCFAFSFREQPQQNECQIQRLNALKPDNRIESEGG 

                         Consensus    (1) MAKLVLSLCFLLFSGCCFAFSFREQPQQNECQIQRLNALKPDNRIESEGG 

                                          51                                             100 

          Gly m 6      Glycinin G3   (51) FIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNAPQEIYIQQGSGIF 

    Gly m 6  CAA33217.1 subunit G3   (51) FIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNAPQEIYIQQGSGIF 

                         Consensus   (51) FIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNAPQEIYIQQGSGIF 

                                          101                                            150 

          Gly m 6      Glycinin G3  (101) GMIFPGCPSTFEEPQQKGQSSRPQDRHQKIYHFREGDLIAVPTGFAYWMY 

    Gly m 6  CAA33217.1 subunit G3  (101) GMIFPGCPSTFEEPQQKGQSSRPQDRHQKIYHFREGDLIAVPTGFAYWMY 

                         Consensus  (101) GMIFPGCPSTFEEPQQKGQSSRPQDRHQKIYHFREGDLIAVPTGFAYWMY 

                                          151                                            200 

          Gly m 6      Glycinin G3  (151) NNEDTPVVAVSLIDTNSFQNQLDQMPRRFYLAGNQEQEFLQYQPQKQQGG 

    Gly m 6  CAA33217.1 subunit G3  (151) NNEDTPVVAVSLIDTNSFQNQLDQMPRRFYLAGNQEQEFLQYQPQKQQGG 

                         Consensus  (151) NNEDTPVVAVSLIDTNSFQNQLDQMPRRFYLAGNQEQEFLQYQPQKQQGG 

                                          201                                            250 

          Gly m 6      Glycinin G3  (201) TQSQKGKRQQEEENEGGSILSGFAPEFLEHAFVVDRQIVRKLQGENEEEE 

    Gly m 6  CAA33217.1 subunit G3  (201) TQSQKGKRQQEEENEGGSILSGFAPEFLEHAFVVDRQIVRKLQGENEEEE 
                         Consensus  (201) TQSQKGKRQQEEENEGGSILSGFAPEFLEHAFVVDRQIVRKLQGENEEEE 

                                          251                                            300 

          Gly m 6      Glycinin G3  (251) KGAIVTVKGGLSVISPPTEEQQQRPEEEEKPDCDEKDKHCQSQSRNGIDE 

    Gly m 6  CAA33217.1 subunit G3  (251) KGAIVTVKGGLSVISPPTEEQQQRPEEEEKPDCDEKDKHCQSQSRNGIDE 

                         Consensus  (251) KGAIVTVKGGLSVISPPTEEQQQRPEEEEKPDCDEKDKHCQSQSRNGIDE 

                                          301                                            350 

          Gly m 6      Glycinin G3  (301) TICTMRLRHNIGQTSSPDIFNPQAGSITTATSLDFPALSWLKLSAQFGSL 

    Gly m 6  CAA33217.1 subunit G3  (301) TICTMRLRHNIGQTSSPDIFNPQAGSITTATSLDFPALSWLKLSAQFGSL 

                         Consensus  (301) TICTMRLRHNIGQTSSPDIFNPQAGSITTATSLDFPALSWLKLSAQFGSL 

                                          351                                            400 

          Gly m 6      Glycinin G3  (351) RKNAMFVPHYNLNANSIIYALNGRALVQVVNCNGERVFDGELQEGQVLIV 

    Gly m 6  CAA33217.1 subunit G3  (351) RKNAMFVPHYNLNANSIIYALNGRALVQVVNCNGERVFDGELQEGQVLIV 

                         Consensus  (351) RKNAMFVPHYNLNANSIIYALNGRALVQVVNCNGERVFDGELQEGQVLIV 

                                          401                                            450 

          Gly m 6      Glycinin G3  (401) PQNFAVAARSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVIQQTF 

    Gly m 6  CAA33217.1 subunit G3  (401) PQNFAVAARSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVIQQTF 

                         Consensus  (401) PQNFAVAARSQSDNFEYVSFKTNDRPSIGNLAGANSLLNALPEEVIQQTF 

                                          451                         481 

          Gly m 6      Glycinin G3  (451) NLRRQQARQVKNNNPFSFLVPPKESQRRVVA 

    Gly m 6  CAA33217.1 subunit G3  (451) NLRRQQARQVKNNNPFSFLVPPKESQRRVVA 

                         Consensus  (451) NLRRQQARQVKNNNPFSFLVPPKESQRRVVA 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 
This sequence was selected based on degree of conservation and homology with all other sequences available. 

 

>Gly m 6      Glycinin G3 481aa 
MAKLVLSLCFLLFSGCCFAFSFREQPQQNECQIQRLNALKPDNRIESEGGFIETWNPNNKPFQCAGVALS 

RCTLNRNALRRPSYTNAPQEIYIQQGSGIFGMIFPGCPSTFEEPQQKGQSSRPQDRHQKIYHFREGDLIA 

VPTGFAYWMYNNEDTPVVAVSLIDTNSFQNQLDQMPRRFYLAGNQEQEFLQYQPQKQQGGTQSQKGKRQQ 
EEENEGGSILSGFAPEFLEHAFVVDRQIVRKLQGENEEEEKGAIVTVKGGLSVISPPTEEQQQRPEEEEK 

PDCDEKDKHCQSQSRNGIDETICTMRLRHNIGQTSSPDIFNPQAGSITTATSLDFPALSWLKLSAQFGSL 

RKNAMFVPHYNLNANSIIYALNGRALVQVVNCNGERVFDGELQEGQVLIVPQNFAVAARSQSDNFEYVSF 
KTNDRPSIGNLAGANSLLNALPEEVIQQTFNLRRQQARQVKNNNPFSFLVPPKESQRRVVA 

 

  



 

 

Supporting Information S8: Gly m 6 (Glycinin G4 Subunit) Consensus Sequence Generation 

 

Gly m 6 G4 subunit Protein Sequences:  

 
>Gly m 6      Glycinin G4 562aa 

MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESEGGLIQTWNSQHPELKCAGVTV 

SKLTLNRNGLHSPSYSPYPRMIIIAQGKGALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRH 
FNEGDVLVIPPSVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSH 

GGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLESPDDERKQIVTVEGGLSVISPKWQEQQ 

DEDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKRNKTGQDEDEDEDEDQPRKS 
REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPALR 

QFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQ 

AGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRVK 
VA 

 

>Gly m 6  CAA26478.1 562aa 
MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESEGGLIQTWNSQHPELKCAGVTV 

SKLTLNRNGLHSPSYSPYPRMIIIAQGKGALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRH 

FNEGDVLVIPPSVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSH 
GGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLESPDDERKQIVTVEGGLSVISPKWQEQQ 

DEDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKRNKTGQDEDEDEDEDQPRKS 

REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPALR 
QFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQ 

AGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRVK 

VA 
 

>Gly m 6  CAA60533.1 563aa 

MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESEGGLIQTWNSQHPELKCAGVTV 
SKLTLNRNGLHLPSYSPYPRMIIIAQGKGALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRH 

FNEGDVLVIPPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSH 

GGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLQSPDDERKQIVTVEGGLSVISPKWQEQQ 
DEDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSHGKREQDQDQDEDEDEDEDQPRK 

SREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPAL 

RQFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAE 
QAGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRV 

KVA 

 
>Gly m 6 UniProt Q9SB11 G4 subunit 563aa 

MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESEGGLIQTWNSQHPELKCAGVTV 
SKLTLNRNGLHLPSYSPYPRMIIIAQGKGALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRH 

FNEGDVLVIPPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSH 

GGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLQSPDDERKQIVTVEGGLSVISPKWQEQQ 
DEDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRK 

SREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPAL 

RQFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAE 
QAGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRV 

KVA 

 
>Gly m 6  CAA55977.1 517aa 

MGKPFFTLSLSSLCLLLLSSACFAITSSKFNECQLNNLNALEPDHRVESEGGLIETWNSQHPELQCAGVT 

VSKRTLNRNGLHLPSYSPYPQMIIVVQGKGAIGFAFPGCPETFEKPQQQSSRRGSRSQQQLQDSHQKIRH 
FNEGDVLVIPPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQNPRVFYLAGNPDIEHPETMQQQQQQKSH 

GGRKQGQHQQQEEEGGSVLSGFSKHFLAQSFNTNEDTAEKLRSPDDERKQIVTVEGGLSVISPKWQEQED 

EDEDEDEEYEQTPSYPPRRPSHGKHEDDEDEDEEEDQPRPDHPPQRPSRPEQQEPRGRGCQTRNGVEENI 
CTMKLHENIARPSRADFYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSPHWNLNANSVIYVTR 

GKGRVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQGGEQGLEYVVFKTHHNAVSSYIKDVFRAIPSEV 

LSNSYNLGQSQVRQLKYQGNSGPLVNP 

 

>Gly m 6  AAA33964.1 516aa 

MGKPFFTLSLSSLCLLLLSSACFAITSSKFNECQLNNLNALEPDHRVESEGGLIETWNSQHPELQCAGVT 

VSKRTLNRNGSHLPSYLPYPQMIIVVQGKGAIGFAFPGCPETFEKPQQQSSRRGSRSQQQLQDSHQKIRH 
FNEGDVLVIPLGVPYWTYNTGDEPVVAISPLDTSNFNNQLDQNPRVFYLAGNPDIEHPETMQQQQQQKSH 

GGRKQGQHRQQEEEGGSVLSGFSKHFLAQSFNTNEDTAEKLRSPDDERKQIVTVEGGLSVISPKWQEQED 
EDEDEDEEYGRTPSYPPRRPSHGKHEDDEDEDEEEDQPRPDHPPQRPSRPEQQEPRGRGCQTRNGVEENI 

CTMKLHENIARPSRADFYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSPDWNLNANSVTMTRG 

KGRVRVVNCQGNAVFDGELRRGQLLVVPQNPAVAEQGGEQGLEYVVFKTHHNAVSSYIKDVFRVIPSEVL 
SNSYNLGQSQVRQLKYQGNSGPLVNP 

 

 

  



 

 

Supporting Information S8: Gly m 6 (Glycinin G4 Subunit) Consensus Sequence Generation 

 

Gly m 6 G4 subunit Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                                         1                                               50 

         Gly m 6      Glycinin G4    (1) MGKP-FTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESE 

              Gly m 6  CAA26478.1    (1) MGKP-FTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESE 

              Gly m 6  CAA60533.1    (1) MGKP-FTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESE 

Gly m 6 UniProt Q9SB11 G4 subunit    (1) MGKP-FTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESE 

              Gly m 6  CAA55977.1    (1) MGKPFFTLSLSSLCLLLLSSACFAITSSKFNECQLNNLNALEPDHRVESE 

              Gly m 6  AAA33964.1    (1) MGKPFFTLSLSSLCLLLLSSACFAITSSKFNECQLNNLNALEPDHRVESE 

                        Consensus    (1) MGKP FTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESE 

                                         51                                             100 

         Gly m 6      Glycinin G4   (50) GGLIQTWNSQHPELKCAGVTVSKLTLNRNGLHSPSYSPYPRMIIIAQGKG 

              Gly m 6  CAA26478.1   (50) GGLIQTWNSQHPELKCAGVTVSKLTLNRNGLHSPSYSPYPRMIIIAQGKG 

              Gly m 6  CAA60533.1   (50) GGLIQTWNSQHPELKCAGVTVSKLTLNRNGLHLPSYSPYPRMIIIAQGKG 

Gly m 6 UniProt Q9SB11 G4 subunit   (50) GGLIQTWNSQHPELKCAGVTVSKLTLNRNGLHLPSYSPYPRMIIIAQGKG 

              Gly m 6  CAA55977.1   (51) GGLIETWNSQHPELQCAGVTVSKRTLNRNGLHLPSYSPYPQMIIVVQGKG 

              Gly m 6  AAA33964.1   (51) GGLIETWNSQHPELQCAGVTVSKRTLNRNGSHLPSYLPYPQMIIVVQGKG 
                        Consensus   (51) GGLIQTWNSQHPELKCAGVTVSKLTLNRNGLHLPSYSPYPRMIIIAQGKG 

                                         101                                            150 

         Gly m 6      Glycinin G4  (100) ALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVI 

              Gly m 6  CAA26478.1  (100) ALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVI 

              Gly m 6  CAA60533.1  (100) ALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVI 

Gly m 6 UniProt Q9SB11 G4 subunit  (100) ALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVI 

              Gly m 6  CAA55977.1  (101) AIGFAFPGCPETFEKPQQQSSRRGSRSQ-QQLQDSHQKIRHFNEGDVLVI 

              Gly m 6  AAA33964.1  (101) AIGFAFPGCPETFEKPQQQSSRRGSRSQ-QQLQDSHQKIRHFNEGDVLVI 

                        Consensus  (101) ALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVI 

                                         151                                            200 

         Gly m 6      Glycinin G4  (150) PPSVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPE 

              Gly m 6  CAA26478.1  (150) PPSVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPE 

              Gly m 6  CAA60533.1  (150) PPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPE 

Gly m 6 UniProt Q9SB11 G4 subunit  (150) PPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPE 

              Gly m 6  CAA55977.1  (150) PPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQNPRVFYLAGNPDIEHPE 

              Gly m 6  AAA33964.1  (150) PLGVPYWTYNTGDEPVVAISPLDTSNFNNQLDQNPRVFYLAGNPDIEHPE 

                        Consensus  (151) PPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPE 

                                         201                                            250 

         Gly m 6      Glycinin G4  (200) TMQQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIA 

              Gly m 6  CAA26478.1  (200) TMQQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIA 

              Gly m 6  CAA60533.1  (200) TMQQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIA 

Gly m 6 UniProt Q9SB11 G4 subunit  (200) TMQQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIA 

              Gly m 6  CAA55977.1  (200) TMQQQQQQKSHGGRKQGQHQQQEEE-GGSVLSGFSKHFLAQSFNTNEDTA 

              Gly m 6  AAA33964.1  (200) TMQQQQQQKSHGGRKQGQHRQQEEE-GGSVLSGFSKHFLAQSFNTNEDTA 

                        Consensus  (201) TMQQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIA 
                                         251                                            300 

         Gly m 6      Glycinin G4  (250) EKLESPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHP 

              Gly m 6  CAA26478.1  (250) EKLESPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHP 

              Gly m 6  CAA60533.1  (250) EKLQSPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHP 

Gly m 6 UniProt Q9SB11 G4 subunit  (250) EKLQSPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHP 

              Gly m 6  CAA55977.1  (249) EKLRSPDDERKQIVTVEGGLSVISPKWQEQ--EDEDEDEDEEYEQTPSYP 

              Gly m 6  AAA33964.1  (249) EKLRSPDDERKQIVTVEGGLSVISPKWQEQ--EDEDEDEDEEYGRTPSYP 

                        Consensus  (251) EKL SPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHP 

                                         301                                            350 

         Gly m 6      Glycinin G4  (300) PRRPSHGKREQDEDEDEDEDKPRPSRPSQGKRN-KTGQDEDEDEDEDQPR 

              Gly m 6  CAA26478.1  (300) PRRPSHGKREQDEDEDEDEDKPRPSRPSQGKRN-KTGQDEDEDEDEDQPR 

              Gly m 6  CAA60533.1  (300) PRRPSHGKREQDEDEDEDEDKPRPSRPSHGKREQDQDQDEDEDEDEDQPR 

Gly m 6 UniProt Q9SB11 G4 subunit  (300) PRRPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPR 

              Gly m 6  CAA55977.1  (297) PRRPSHGKHEDDEDEDEEEDQPRPDHP---------------------PQ 

              Gly m 6  AAA33964.1  (297) PRRPSHGKHEDDEDEDEEEDQPRPDHP---------------------PQ 

                        Consensus  (301) PRRPSHGKREQDEDEDEDEDKPRPSRPSQGKR     QDEDEDEDEDQPR 

                                         351                                            400 

         Gly m 6      Glycinin G4  (349) KSREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRA 

              Gly m 6  CAA26478.1  (349) KSREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRA 

              Gly m 6  CAA60533.1  (350) KSREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRA 

Gly m 6 UniProt Q9SB11 G4 subunit  (350) KSREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRA 

              Gly m 6  CAA55977.1  (326) R----------PSRPEQQEPRGRGCQTRNGVEENICTMKLHENIARPSRA 

              Gly m 6  AAA33964.1  (326) R----------PSRPEQQEPRGRGCQTRNGVEENICTMKLHENIARPSRA 

                        Consensus  (351) KSREWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRA 



 

 

Supporting Information S8: Gly m 6 (Glycinin G4 Subunit) Consensus Sequence Generation 

 

                                         401                                            450 

         Gly m 6      Glycinin G4  (399) DFYNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSV 

              Gly m 6  CAA26478.1  (399) DFYNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSV 

              Gly m 6  CAA60533.1  (400) DFYNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSV 

Gly m 6 UniProt Q9SB11 G4 subunit  (400) DFYNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSV 

              Gly m 6  CAA55977.1  (366) DFYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSPHWNLNANSV 

              Gly m 6  AAA33964.1  (366) DFYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSPDWNLNANSV 

                        Consensus  (401) DFYNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSV 

                                         451                                            500 

         Gly m 6      Glycinin G4  (449) IYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEY 
              Gly m 6  CAA26478.1  (449) IYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEY 

              Gly m 6  CAA60533.1  (450) IYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEY 

Gly m 6 UniProt Q9SB11 G4 subunit  (450) IYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEY 

              Gly m 6  CAA55977.1  (416) IYVTRGKGRVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQGGEQGLEY 

              Gly m 6  AAA33964.1  (416) TMTR-GKGRVRVVNCQGNAVFDGELRRGQLLVVPQNPAVAEQGGEQGLEY 

                        Consensus  (451) IYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEY 

                                         501                                            550 

         Gly m 6      Glycinin G4  (499) IVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLV 

              Gly m 6  CAA26478.1  (499) IVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLV 

              Gly m 6  CAA60533.1  (500) IVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLV 

Gly m 6 UniProt Q9SB11 G4 subunit  (500) IVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLV 

              Gly m 6  CAA55977.1  (466) VVFKTHHNAVSSYIKDVFRAIPSEVLSNSYNLGQSQVRQLKYQGNSGPLV 

              Gly m 6  AAA33964.1  (465) VVFKTHHNAVSSYIKDVFRVIPSEVLSNSYNLGQSQVRQLKYQGNSGPLV 

                        Consensus  (501) IVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLV 

                                         551        564 

         Gly m 6      Glycinin G4  (549) NPESQQGSPRVKVA 

              Gly m 6  CAA26478.1  (549) NPESQQGSPRVKVA 

              Gly m 6  CAA60533.1  (550) NPESQQGSPRVKVA 

Gly m 6 UniProt Q9SB11 G4 subunit  (550) NPESQQGSPRVKVA 

              Gly m 6  CAA55977.1  (516) NP------------ 

              Gly m 6  AAA33964.1  (515) NP------------ 

                        Consensus  (551) NPESQQGSPRVKVA 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 
This sequence was selected based on degree of conservation and homology with all other sequences available. 

 

>Gly m 6      Glycinin G4 562aa 
MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVESEGGLIQTWNSQHPELKCAGVTV 

SKLTLNRNGLHSPSYSPYPRMIIIAQGKGALGVAIPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRH 

FNEGDVLVIPPSVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSH 
GGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLESPDDERKQIVTVEGGLSVISPKWQEQQ 

DEDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKRNKTGQDEDEDEDEDQPRKS 

REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPALR 
QFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQ 

AGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRVK 

VA  

  



 

 

Supporting Information S9: Gly m 6 (Glycinin Precursor Subunit) Consensus Sequence Generation 

 

Gly m 6 precursor Protein Sequences:  

 
>Gly m 6  CAA37044.1 562aa 

MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVEFEGGLIQTWNSQHPELKCAGVTV 

SKLTLNRNGLHLPSYSPYPRMIIIAQGKGALQCKPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHF 
NEGDVLVIPPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSHG 

GRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLQSPDDERKQIVTVEGGLSVISPKWQEQQD 

EDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRKS 
REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPALR 

QFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQ 

AGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRVK 
VA 

 

>Gly m 6      Glycinin precursor 562aa 
MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVEFEGGLIQTWNSQHPELKCAGVTV 

SKLTLNRNGLHLPSYSPYPRMIIIAQGKGALQCKPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHF 

NEGDVLVIPPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSHG 
GRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLQSPDDERKQIVTVEGGLSVISPKWQEQQD 

EDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRKS 

REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPALR 
QFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQ 

AGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRVK 

VA 
 

  



 

 

Supporting Information S9 (Continued): Gly m 6 (Glycinin Precursor Subunit) Consensus Sequence Generation 

 

Gly m 6 precursor Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                                       1                                               50 

            Gly m 6  CAA37044.1    (1) MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVEFEG 

Gly m 6      Glycinin precursor    (1) MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVEFEG 

                      Consensus    (1) MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVEFEG 

                                       51                                             100 

            Gly m 6  CAA37044.1   (51) GLIQTWNSQHPELKCAGVTVSKLTLNRNGLHLPSYSPYPRMIIIAQGKGA 

Gly m 6      Glycinin precursor   (51) GLIQTWNSQHPELKCAGVTVSKLTLNRNGLHLPSYSPYPRMIIIAQGKGA 

                      Consensus   (51) GLIQTWNSQHPELKCAGVTVSKLTLNRNGLHLPSYSPYPRMIIIAQGKGA 

                                       101                                            150 

            Gly m 6  CAA37044.1  (101) LQCKPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVIPP 

Gly m 6      Glycinin precursor  (101) LQCKPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVIPP 

                      Consensus  (101) LQCKPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHFNEGDVLVIPP 

                                       151                                            200 

            Gly m 6  CAA37044.1  (151) GVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETM 

Gly m 6      Glycinin precursor  (151) GVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETM 

                      Consensus  (151) GVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETM 

                                       201                                            250 

            Gly m 6  CAA37044.1  (201) QQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEK 
Gly m 6      Glycinin precursor  (201) QQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEK 

                      Consensus  (201) QQQQQQKSHGGRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEK 

                                       251                                            300 

            Gly m 6  CAA37044.1  (251) LQSPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHPPR 

Gly m 6      Glycinin precursor  (251) LQSPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHPPR 

                      Consensus  (251) LQSPDDERKQIVTVEGGLSVISPKWQEQQDEDEDEDEDDEDEQIPSHPPR 

                                       301                                            350 

            Gly m 6  CAA37044.1  (301) RPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRKS 

Gly m 6      Glycinin precursor  (301) RPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRKS 

                      Consensus  (301) RPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRKS 

                                       351                                            400 

            Gly m 6  CAA37044.1  (351) REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADF 

Gly m 6      Glycinin precursor  (351) REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADF 

                      Consensus  (351) REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADF 

                                       401                                            450 

            Gly m 6  CAA37044.1  (401) YNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSVIY 

Gly m 6      Glycinin precursor  (401) YNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSVIY 

                      Consensus  (401) YNPKAGRISTLNSLTLPALRQFQLSAQYVVLYKNGIYSPHWNLNANSVIY 

                                       451                                            500 

            Gly m 6  CAA37044.1  (451) VTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEYIV 

Gly m 6      Glycinin precursor  (451) VTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEYIV 

                      Consensus  (451) VTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQAGEQGFEYIV 

                                       501                                            550 

            Gly m 6  CAA37044.1  (501) FKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNP 

Gly m 6      Glycinin precursor  (501) FKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNP 

                      Consensus  (501) FKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNP 
                                       551      562 

            Gly m 6  CAA37044.1  (551) ESQQGSPRVKVA 

Gly m 6      Glycinin precursor  (551) ESQQGSPRVKVA 

                      Consensus  (551) ESQQGSPRVKVA 
Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
>Gly m 6      Glycinin precursor 562aa 

MGKPFTLSLSSLCLLLLSSACFAISSSKLNECQLNNLNALEPDHRVEFEGGLIQTWNSQHPELKCAGVTV 

SKLTLNRNGLHLPSYSPYPRMIIIAQGKGALQCKPGCPETFEEPQEQSNRRGSRSQKQQLQDSHQKIRHF 
NEGDVLVIPPGVPYWTYNTGDEPVVAISLLDTSNFNNQLDQTPRVFYLAGNPDIEYPETMQQQQQQKSHG 

GRKQGQHQQEEEEEGGSVLSGFSKHFLAQSFNTNEDIAEKLQSPDDERKQIVTVEGGLSVISPKWQEQQD 

EDEDEDEDDEDEQIPSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSQGKREQDQDQDEDEDEDEDQPRKS 
REWRSKKTQPRRPRQEEPRERGCETRNGVEENICTLKLHENIARPSRADFYNPKAGRISTLNSLTLPALR 

QFQLSAQYVVLYKNGIYSPHWNLNANSVIYVTRGQGKVRVVNCQGNAVFDGELRRGQLLVVPQNFVVAEQ 

AGEQGFEYIVFKTHHNAVTSYLKDVFRAIPSEVLAHSYNLRQSQVSELKYEGNWGPLVNPESQQGSPRVK 
VA 

  



 

 

Supporting Information S10: Gly m Bd 28 K Consensus Sequence Generation 

 

Gly m Bd 28K Protein Sequences:  

 
>28K      BAB21619 473aa 

KTTLLLLLFVLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFKTDAGEMRVLKSHGGRIFYRHMHI 

GFISMEPKSLFVPQYLDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLH 
VICSIDPSTSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKELDGPIMFVDDSHA 

PSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYNLYD 

DKKADFKNAYGWSKALHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGYPNG 
SRAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASLLRTLMGPELSAAFGV 

SEDTLRRAVDAQHEAVILPSAWAAPPENAGKLKMEEEPNAIRSFANDVVMDVF 

 
>28K      12697782 476aa 

MGNKTTLLLLLFVLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFKTDAGEMRVLKSHGGRIFYRH 

MHIGFISMEPKSLFVPQYLDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQ 
RLHVICSIDPSTSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKELDGPIMFVDD 

SHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYN 

LYDDKKADFKNAYGWSKALHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 
PNGSRAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASLLRTLMGPELSAA 

FGVSEDTLRRAVDAQHEAVILPSAWAAPPENAGKLKMEEEPNAIRSFANDVVMDVF 

 
>28K  ACD36978.1 455aa 

VLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFKTDAGEMRVLKSHGGRIFYRHMHIGFISMEPKS 

LFVPQYLDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDPST 
SLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKELDGPIMFVDDSHAPSLWTKFLQ 

LKKDDKEQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNA 

YGWSKALHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGYPNGSKAMKTKIK 
QGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASLLRTLMGPELSAAFGVSEDTLRRAV 

DAQHEAVILPSAWAAPRKMQEAEMEESQMLLKLCQ 

 
>28K  ACD36975.1 373aa 

LDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDPSTSLGLET 

FQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKELDGPIMFVDDSHAPSLWTKFLQLKKDDK 
EQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKA 

LHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGYPNGSKAMKTKIKQGDVFV 

VPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHEA 
VILPSAWAAPPENAGKLKMEEEP 

 
>28K  ACD36976.1 373aa 

LDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDPSTSLGLET 

FQSFNIGGGANSHSVLSGFEPAILETAFNESRTVVEETFSKELDGPIMFVDDSHAPSLWTKFLQLKKDDK 
EQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKA 

LHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGYPNGSKAMKTKIKQGDVFV 

VPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHAA 
VILPSAWAAPPENAGKLKMEEEP 

 

>28K  ACD36974.1 320aa 
LDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDPSTSLGLET 

FQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKELDGPIMFVDDSHVPSLWTKFLQLKKDDK 

EQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKA 
LHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGYPNGSKAMKTKIKQGDVFV 

VPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASL  

 

 

  



 

 

Supporting Information S10 (Continued): Gly m Bd 28 K Consensus Sequence Generation 

 

Gly m Bd 28K Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

                           1                                               50 

  28K      BAB21619    (1) ---KTTLLLLLFVLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFK 
  28K      12697782    (1) MGNKTTLLLLLFVLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFK 

    28K  ACD36978.1    (1) ------------VLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFK 

    28K  ACD36975.1    (1) -------------------------------------------------- 

    28K  ACD36976.1    (1) -------------------------------------------------- 

    28K  ACD36974.1    (1) -------------------------------------------------- 

          Consensus    (1)             VLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFK 

                           51                                             100 

  28K      BAB21619   (48) TDAGEMRVLKSHGGRIFYRHMHIGFISMEPKSLFVPQYLDSNLIIFIRRG 
  28K      12697782   (51) TDAGEMRVLKSHGGRIFYRHMHIGFISMEPKSLFVPQYLDSNLIIFIRRG 

    28K  ACD36978.1   (39) TDAGEMRVLKSHGGRIFYRHMHIGFISMEPKSLFVPQYLDSNLIIFIRRG 

    28K  ACD36975.1    (1) --------------------------------------LDSNLIIFIRRG 
    28K  ACD36976.1    (1) --------------------------------------LDSNLIIFIRRG 

    28K  ACD36974.1    (1) --------------------------------------LDSNLIIFIRRG 

          Consensus   (51) TDAGEMRVLKSHGGRIFYRHMHIGFISMEPKSLFVPQYLDSNLIIFIRRG 

                           101                                            150 
  28K      BAB21619   (98) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 

  28K      12697782  (101) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 

    28K  ACD36978.1   (89) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 

    28K  ACD36975.1   (13) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 

    28K  ACD36976.1   (13) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 
    28K  ACD36974.1   (13) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 
          Consensus  (101) EAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQRLHVICSIDP 

                           151                                            200 

       28K BAB21619  (148) STSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKE 

  28K      12697782  (151) STSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKE 

    28K  ACD36978.1  (139) STSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKE 
    28K  ACD36975.1   (63) STSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKE 

    28K  ACD36976.1   (63) STSLGLETFQSFNIGGGANSHSVLSGFEPAILETAFNESRTVVEETFSKE 
    28K  ACD36974.1   (63) STSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKE 

          Consensus  (151) STSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKE 
                           201                                            250 
       28K BAB21619  (198) LDGPIMFVDDSHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 

  28K      12697782  (201) LDGPIMFVDDSHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 

    28K  ACD36978.1  (189) LDGPIMFVDDSHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 

    28K  ACD36975.1  (113) LDGPIMFVDDSHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 
    28K  ACD36976.1  (113) LDGPIMFVDDSHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 
    28K  ACD36974.1  (113) LDGPIMFVDDSHVPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 

          Consensus  (201) LDGPIMFVDDSHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSR 

                           251                                            300 

       28K BAB21619  (248) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 

  28K      12697782  (251) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 
    28K  ACD36978.1  (239) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 

    28K  ACD36975.1  (163) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 
    28K  ACD36976.1  (163) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 

    28K  ACD36974.1  (163) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 

          Consensus  (251) SWRKLLETVFGKVNEKIENKDTAGSPASYNLYDDKKADFKNAYGWSKALH 

                           301                                            350 

       28K BAB21619  (298) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 

  28K      12697782  (301) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 

    28K  ACD36978.1  (289) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 
    28K  ACD36975.1  (213) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 

    28K  ACD36976.1  (213) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 

    28K  ACD36974.1  (213) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 
          Consensus  (301) GGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 

 

 
 



 

 

Supporting Information S10 (Continued): Gly m Bd 28 K Consensus Sequence Generation 

 

                           351                                            400 

       28K BAB21619  (348) PNGSRAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 
  28K      12697782  (351) PNGSRAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 

    28K  ACD36978.1  (339) PNGSKAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 
    28K  ACD36975.1  (263) PNGSKAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 

    28K  ACD36976.1  (263) PNGSKAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 

    28K  ACD36974.1  (263) PNGSKAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 

          Consensus  (351) PNGSKAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQ 

                           401                                            450 
       28K BAB21619  (398) FLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHEAVILPSAWAAPPE 

  28K      12697782  (401) FLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHEAVILPSAWAAPPE 

    28K  ACD36978.1  (389) FLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHEAVILPSAWAAP-R 

    28K  ACD36975.1  (313) FLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHEAVILPSAWAAPPE 

    28K  ACD36976.1  (313) FLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHAAVILPSAWAAPPE 

    28K  ACD36974.1  (313) FLAGAASL------------------------------------------ 

          Consensus  (401) FLAGAASLLRTLMGPELSAAFGVSEDTLRRAVDAQHEAVILPSAWAAPPE 

                           451                    476 
       28K BAB21619  (448) NAGKLKMEEEPNAIRSFANDVVMDVF 

  28K      12697782  (451) NAGKLKMEEEPNAIRSFANDVVMDVF 

    28K  ACD36978.1  (438) KMQEAEMEESQMLLKLCQ-------- 

    28K  ACD36975.1  (363) NAGKLKMEEEP--------------- 

    28K  ACD36976.1  (363) NAGKLKMEEEP--------------- 
    28K  ACD36974.1  (321) -------------------------- 

          Consensus  (451) NAGKLKMEEEP  IR            

 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
>28K      12697782 476aa 

MGNKTTLLLLLFVLCHGVATTTMAFHDDEGGDKKSPKSLFLMSNSTRVFKTDAGEMRVLKSHGGRIFYRH 

MHIGFISMEPKSLFVPQYLDSNLIIFIRRGEAKLGFIYDDELAERRLKTGDLYMIPSGSAFYLVNIGEGQ 
RLHVICSIDPSTSLGLETFQSFYIGGGANSHSVLSGFEPAILETAFNESRTVVEEIFSKELDGPIMFVDD 

SHAPSLWTKFLQLKKDDKEQQLKKMMQDQEEDEEEKQTSRSWRKLLETVFGKVNEKIENKDTAGSPASYN 

LYDDKKADFKNAYGWSKALHGGEYPPLSEPDIGVLLVKLSAGSMLAPHVNPISDEYTIVLSGYGELHIGY 
PNGSRAMKTKIKQGDVFVVPRYFPFCQVASRDGPLEFFGFSTSARKNKPQFLAGAASLLRTLMGPELSAA 

FGVSEDTLRRAVDAQHEAVILPSAWAAPPENAGKLKMEEEPNAIRSFANDVVMDVF 

  



 

 

Supporting Information S11: Gly m Bd 30 K Consensus Sequence Generation 

 

Gly m Bd 30K Protein Sequences:  
 
>30K      ABC56139 379aa 

MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSEHGRVYHNHEEEAKRLEIFKN 

NLNYIRDMNANRKSPHSHRLGLNKFADITPQEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWD 
WRKKGVITQVKYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNGWHYQSFEWVL 

EHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMSDESTESETEQAFLSAILEQPISVSIDAKDF 

HLYTGGIYDGENCTSPYGINHFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 
FASYPTKEESETLVSARVKGHRRVDHSPL 

 

>30K      84371705 379aa 
MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSEHGRVYHNHEEEAKRLEIFKN 

NLNYIRDMNANRKSPHSHRLGLNKFADITPQEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWD 

WRKKGVITQVKYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNGWHYQSFEWVL 
EHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMSDESTESETEQAFLSAILEQPISVSIDAKDF 

HLYTGGIYDGENCTSPYGINHFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 

FASYPTKEESETLVSARVKGHRRVDHSPL 
 

>30K  BAA25899.1 379aa 

MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSEHGRVYHNHEEEAKRLEIFKN 
NLNYIRDMNANRKSPHSHRLGLNKFADITPQEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWD 

WRKKGVITQVKYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNGWHYQSFEWVL 

EHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMSDESTESETEQAFLSAILEQPISVSIDAKDF 
HLYTGGIYDGENCTSPYGINHFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 

FASYPTKEESETLVSARVKGHRRVDHSPL 

 
>30K  AAB09252.1 379aa 

MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSEHGRVYHNHEEEAKRLEIFKN 

NSNYIRDMNANRKSPHSHRLGLNKFADITPQEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWD 
WRKKGVITQVKYQGGCGRGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGSYNGWQYQSFEWVL 

EHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMSDESTESETEQAFLSAILEQPISVSIDAKDF 

HLYTGGIYDGENCTSPYGINHFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 
FASYPTKEESETLVSARVKGHRRVDHSPL 

 

>30K  P22895.1 379aa 
MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSEHGRVYHNHEEEAKRLEIFKN 

NSNYIRDMNANRKSPHSHRLGLNKFADITPQEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWD 
WRKKGVITQVKYQGGCGRGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGSYNGWQYQSFEWVL 

EHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMSDESTESETEQAFLSAILEQPISVSIDAKDF 

HLYTGGIYDGENCTSPYGINHFVLLVGYGSADGVDYWIAKNSWGFDWGEDGYIWIQRNTGNLLGVCGMNY 

FASYPTKEESETLVSARVKGHRRVDHSPL 

Gly m Bd 30K Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

                           1                                               50 
  30K      ABC56139    (1) MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSE 
  30K      84371705    (1) MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSE 

    30K  BAA25899.1    (1) MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSE 

    30K  AAB09252.1    (1) MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSE 

      30K  P22895.1    (1) MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSE 
          Consensus    (1) MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSE 

                           51                                             100 

  30K      ABC56139   (51) HGRVYHNHEEEAKRLEIFKNNLNYIRDMNANRKSPHSHRLGLNKFADITP 

  30K      84371705   (51) HGRVYHNHEEEAKRLEIFKNNLNYIRDMNANRKSPHSHRLGLNKFADITP 

    30K  BAA25899.1   (51) HGRVYHNHEEEAKRLEIFKNNLNYIRDMNANRKSPHSHRLGLNKFADITP 

    30K  AAB09252.1   (51) HGRVYHNHEEEAKRLEIFKNNSNYIRDMNANRKSPHSHRLGLNKFADITP 
      30K  P22895.1   (51) HGRVYHNHEEEAKRLEIFKNNSNYIRDMNANRKSPHSHRLGLNKFADITP 

          Consensus   (51) HGRVYHNHEEEAKRLEIFKNNLNYIRDMNANRKSPHSHRLGLNKFADITP 
                           101                                            150 

  30K      ABC56139  (101) QEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWDWRKKGVITQV 

  30K      84371705  (101) QEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWDWRKKGVITQV 

    30K  BAA25899.1  (101) QEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWDWRKKGVITQV 

    30K  AAB09252.1  (101) QEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWDWRKKGVITQV 
      30K  P22895.1  (101) QEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWDWRKKGVITQV 

          Consensus  (101) QEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWDWRKKGVITQV 
                           151                                            200 

  30K      ABC56139  (151) KYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNG 

  30K      84371705  (151) KYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNG 
 



 

 

Supporting Information S11 (Continued): Gly m Bd 30 K Consensus Sequence Generation 

 

    30K  BAA25899.1  (151) KYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNG 

    30K  AAB09252.1  (151) KYQGGCGRGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGSYNG 
      30K  P22895.1  (151) KYQGGCGRGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGSYNG 

          Consensus  (151) KYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNG 

                           201                                            250 
  30K      ABC56139  (201) WHYQSFEWVLEHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMS 

  30K      84371705  (201) WHYQSFEWVLEHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMS 

    30K  BAA25899.1  (201) WHYQSFEWVLEHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMS 

    30K  AAB09252.1  (201) WQYQSFEWVLEHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMS 
      30K  P22895.1  (201) WQYQSFEWVLEHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMS 

          Consensus  (201) WHYQSFEWVLEHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMS 

                           251                                            300 
  30K      ABC56139  (251) DESTESETEQAFLSAILEQPISVSIDAKDFHLYTGGIYDGENCTSPYGIN 

  30K      84371705  (251) DESTESETEQAFLSAILEQPISVSIDAKDFHLYTGGIYDGENCTSPYGIN 

    30K  BAA25899.1  (251) DESTESETEQAFLSAILEQPISVSIDAKDFHLYTGGIYDGENCTSPYGIN 

    30K  AAB09252.1  (251) DESTESETEQAFLSAILEQPISVSIDAKDFHLYTGGIYDGENCTSPYGIN 

      30K  P22895.1  (251) DESTESETEQAFLSAILEQPISVSIDAKDFHLYTGGIYDGENCTSPYGIN 

          Consensus  (251) DESTESETEQAFLSAILEQPISVSIDAKDFHLYTGGIYDGENCTSPYGIN 

                           301                                            350 
  30K      ABC56139  (301) HFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 

  30K      84371705  (301) HFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 

    30K  BAA25899.1  (301) HFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 
    30K  AAB09252.1  (301) HFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 

      30K  P22895.1  (301) HFVLLVGYGSADGVDYWIAKNSWGFDWGEDGYIWIQRNTGNLLGVCGMNY 

          Consensus  (301) HFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 
                           351                       379 

  30K      ABC56139  (351) FASYPTKEESETLVSARVKGHRRVDHSPL 
  30K      84371705  (351) FASYPTKEESETLVSARVKGHRRVDHSPL 

    30K  BAA25899.1  (351) FASYPTKEESETLVSARVKGHRRVDHSPL 
    30K  AAB09252.1  (351) FASYPTKEESETLVSARVKGHRRVDHSPL 
      30K  P22895.1  (351) FASYPTKEESETLVSARVKGHRRVDHSPL 

          Consensus  (351) FASYPTKEESETLVSARVKGHRRVDHSPL 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 
This sequence was selected based on degree of conservation and homology with all other sequences available. 

 

>30K      84371705 379aa 
MGFLVLLLFSLLGLSSSSSISTHRSILDLDLTKFTTQKQVSSLFQLWKSEHGRVYHNHEEEAKRLEIFKN 

NLNYIRDMNANRKSPHSHRLGLNKFADITPQEFSKKYLQAPKDVSQQIKMANKKMKKEQYSCDHPPASWD 

WRKKGVITQVKYQGGCGSGWAFSATGAIEAAHAIATGDLVSLSEQELVDCVEESEGCYNGWHYQSFEWVL 
EHGGIATDDDYPYRAKEGRCKANKIQDKVTIDGYETLIMSDESTESETEQAFLSAILEQPISVSIDAKDF 

HLYTGGIYDGENCTSPYGINHFVLLVGYGSADGVDYWIAKNSWGEDWGEDGYIWIQRNTGNLLGVCGMNY 

FASYPTKEESETLVSARVKGHRRVDHSPL 

  



 

 

Supporting Information S12: Kunitz Trypsin Inhibitor 1 Consensus Sequence Generation 

 

Kunitz Trypsin Inhibitor 1 Protein Sequences:  

 
>KTI 1      203aa 

MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRGKGGGIEVDSTGKEICPLTVV 

QSPNELDKGIGLVFTSPLHALFIAERYPLSIKFGSFAVITLCAGMPTEWAIVEREGLQAVKLAARDTVDG 
WFNIERVSREYNDYKLVFCPQQAEDNKCEDIGIQIDDDGIRRLVLSKNKPLVVQFQKFRSSTA 

 

>KTI 1 AAB23482.1 203aa 
MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRGKGGGIEVDSTGKEICPLTVV 

QSPNELDKGIGLVFTSPLHALFIAERYPLSIKFGSFAVITLCAGMPTEWAIVEREGLQAVKLAARDTVDG 

WFNIERVSREYNDYKLVFCPQQAEDNKCEDIGIQIDDDGIRRLVLSKNKPLVVQFQKFRSSTA 
 

>KTI 1 AAB23483.1 204aa 

MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRGKSGGIEGNSTGKEICPLTVV 
QSPNKHNKGIGLVFKSPLHALFIAERYPLSIKFDSFAVIPLCGVMPTKWAIVEREGLQAVTLAARDTVDG 

WFNIERVSREYNDYYKLVFCPQEAEDNKCEDIGIQIDNDGIRRLVLSKNKPLVVEFQKFRSSTA 

 
>KTI 1 CAA56343.1 208aa 

MKSTTSLALFLLCALTSSYQPSATADIVFDTEGNPIRNGGTYYVLPVIRGKGGGIEFAKTETETCPLTVV 

QSPFEGLQRGLPLIISSPFKILDITEGLILSLKFHLCTPLSLNSFSVDRYSQGSARRTPCQTHWLQKHNR 

CWFRIQRASSESNYYKLVFCTSNDDSSCGDIVAPIDREGNRPLIVTHDQNHPLLVQFQKVEAYESSTA 

 

Kunitz Trypsin Inhibitor 1 Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 

                        1                                               50 

      KTI 1         (1) MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRG 

KTI 1 AAB23482.1    (1) MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRG 
KTI 1 AAB23483.1    (1) MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRG 
KTI 1 CAA56343.1    (1) MKSTTSLALFLLCALTSSYQPSATADIVFDTEGNPIRNGGTYYVLPVIRG 

       Consensus    (1) MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRG 
                        51                                             100 

      KTI 1        (51) KGGGIEVDSTGKEICPLTVVQSPNE-LDKGIGLVFTSPLHALFIAERYPL 

KTI 1 AAB23482.1   (51) KGGGIEVDSTGKEICPLTVVQSPNE-LDKGIGLVFTSPLHALFIAERYPL 
KTI 1 AAB23483.1   (51) KSGGIEGNSTGKEICPLTVVQSPNK-HNKGIGLVFKSPLHALFIAERYPL 

KTI 1 CAA56343.1   (51) KGGGIEFAKTETETCPLTVVQSPFEGLQRGLPLIISSPFKILDITEGLIL 
       Consensus   (51) KGGGIEVDSTGKEICPLTVVQSPNE LDKGIGLVFTSPLHALFIAERYPL 

                        101                                            150 
      KTI 1       (100) SIKFGSFAVITLCAGMPTEWAIVEREGLQAVKLAARDTVDGWFNIERVSR 
KTI 1 AAB23482.1  (100) SIKFGSFAVITLCAGMPTEWAIVEREGLQAVKLAARDTVDGWFNIERVSR 

KTI 1 AAB23483.1  (100) SIKFDSFAVIPLCGVMPTKWAIVEREGLQAVTLAARDTVDGWFNIERVSR 

KTI 1 CAA56343.1  (101) SLKFHLCTPLSLNSFSVDRYSQGSARRTPCQTHWLQKHNRCWFRIQRASS 

       Consensus  (101) SIKFGSFAVITLCAGMPTEWAIVEREGLQAVTLAARDTVDGWFNIERVSR 
                        151                                            200 
      KTI 1       (150) EYND-YKLVFCPQQAEDNKCEDIGIQIDDDGIRRLVLS--KNKPLVVQFQ 

KTI 1 AAB23482.1  (150) EYND-YKLVFCPQQAEDNKCEDIGIQIDDDGIRRLVLS--KNKPLVVQFQ 

KTI 1 AAB23483.1  (150) EYNDYYKLVFCPQEAEDNKCEDIGIQIDNDGIRRLVLS--KNKPLVVEFQ 

KTI 1 CAA56343.1  (151) ESNY-YKLVFCTSN-DDSSCGDIVAPIDREGNRPLIVTHDQNHPLLVQFQ 

       Consensus  (151) EYND YKLVFCPQQAEDNKCEDIGIQIDDDGIRRLVLS  KNKPLVVQFQ 
                        201 

      KTI 1       (197) KFRSSTA--- 

KTI 1 AAB23482.1  (197) KFRSSTA--- 

KTI 1 AAB23483.1  (198) KFRSSTA--- 

KTI 1 CAA56343.1  (199) KVEAYESSTA 

       Consensus  (201) KFRSSTA    
 
Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 

 
>KTI 1      203aa 

MKSTIFFALFLVCAFTISYLPSATAQFVLDTDDDPLQNGGTYYMLPVMRGKGGGIEVDSTGKEICPLTVV 

QSPNELDKGIGLVFTSPLHALFIAERYPLSIKFGSFAVITLCAGMPTEWAIVEREGLQAVKLAARDTVDG 
WFNIERVSREYNDYKLVFCPQQAEDNKCEDIGIQIDDDGIRRLVLSKNKPLVVQFQKFRSSTA 

  



 

 

Supporting Information S13: Kunitz Trypsin Inhibitor 3 Consensus Sequence Generation 

 

>KTI 3      216aa 

MKSTIFFLFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITAFGGIRAAPTGNERCPLTVVQS 
RNELDKGIGTIISSPYRIRFIAEGHPLSLKFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDG 

WFRLERVSDDEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQKLDKESLAKKNH 

GLSRSE 
 

>KTI 3 AAB23464.1 216aa 

MKSTIFFLFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITAFGGIRAAPTGNERCPLTVVQS 
RNELDKGIGTIISSPYRIRFIAEGHPLSLKFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDG 

WFRLERVSDDEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQKLDKESLAKKNH 

GLSRSE 
 

>KTI 3 CAA45777.1 217aa 

MKSTIFFALFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITAFGGIRAAPTGNERCPLTVVQ 
SRNELDKGIGTIISSPYRIRFIAEGHPLSLKFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMD 

GWFRLERVSDDEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQKLDKESLAKKN 

HGLSRSE 
 

>KTI 3 CAA45778.1 217aa 

MKSTIFFALFLFCAFTTSYLPSAIADFVLDNEGNPLDSGGTYYILSDITAFGGIRAAPTGNERCPLTVVQ 
SRNELDKGIGTIISSPFRIRFIAEGNPLRLKFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAVD 

GWFRIERVSDDEFNNYKLVFCTQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQKVDKESLAKKN 

HGLSRSE 
 

Kunitz Trypsin Inhibitor 3 Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

                        1                                               50 
      KTI 3         (1) MKSTIFF-LFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITA 
KTI 3 AAB23464.1    (1) MKSTIFF-LFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITA 

KTI 3 CAA45777.1    (1) MKSTIFFALFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITA 

KTI 3 CAA45778.1    (1) MKSTIFFALFLFCAFTTSYLPSAIADFVLDNEGNPLDSGGTYYILSDITA 

       Consensus    (1) MKSTIFFALFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITA 
                        51                                             100 
      KTI 3        (50) FGGIRAAPTGNERCPLTVVQSRNELDKGIGTIISSPYRIRFIAEGHPLSL 

KTI 3 AAB23464.1   (50) FGGIRAAPTGNERCPLTVVQSRNELDKGIGTIISSPYRIRFIAEGHPLSL 
KTI 3 CAA45777.1   (51) FGGIRAAPTGNERCPLTVVQSRNELDKGIGTIISSPYRIRFIAEGHPLSL 

KTI 3 CAA45778.1   (51) FGGIRAAPTGNERCPLTVVQSRNELDKGIGTIISSPFRIRFIAEGNPLRL 
       Consensus   (51) FGGIRAAPTGNERCPLTVVQSRNELDKGIGTIISSPYRIRFIAEGHPLSL 

                        101                                            150 

      KTI 3       (100) KFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDGWFRLERVSD 
KTI 3 AAB23464.1  (100) KFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDGWFRLERVSD 

KTI 3 CAA45777.1  (101) KFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDGWFRLERVSD 
KTI 3 CAA45778.1  (101) KFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAVDGWFRIERVSD 
       Consensus  (101) KFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDGWFRLERVSD 

                        151                                            200 

      KTI 3       (150) DEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQK 

KTI 3 AAB23464.1  (150) DEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQK 

KTI 3 CAA45777.1  (151) DEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQK 
KTI 3 CAA45778.1  (151) DEFNNYKLVFCTQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQK 

       Consensus  (151) DEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQK 

                        201           217 

      KTI 3       (200) LDKESLAKKNHGLSRSE 
KTI 3 AAB23464.1  (200) LDKESLAKKNHGLSRSE 

KTI 3 CAA45777.1  (201) LDKESLAKKNHGLSRSE 

KTI 3 CAA45778.1  (201) VDKESLAKKNHGLSRSE 

       Consensus  (201) LDKESLAKKNHGLSRSE 

 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 

This sequence was selected based on degree of conservation and homology with all other sequences available. 
 

>KTI 3      216aa 

MKSTIFFLFLFCAFTTSYLPSAIADFVLDNEGNPLENGGTYYILSDITAFGGIRAAPTGNERCPLTVVQS 
RNELDKGIGTIISSPYRIRFIAEGHPLSLKFDSFAVIMLCVGIPTEWSVVEDLPEGPAVKIGENKDAMDG 

WFRLERVSDDEFNNYKLVFCPQQAEDDKCGDIGISIDHDDGTRRLVVSKNKPLVVQFQKLDKESLAKKNH 

GLSRSE 
 



 

 

Supporting Information S14: Gly m 8 Consensus Sequence Generation 

 

Gly m 8 Protein Sequences:  
 

>Gly m 8      NP_001238443 158aa 

MTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQLQGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRT 
MRGRINYIRRNEGKDEDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEKELINL 

ATMCRFGPMIQCDLSSDD  

 
>Gly m 8 Glyma13g36400.1  174aa 

MPPPSLHFTSPINSKMTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQLQGVNLTPCEKHIMEKIQGRG 

DDDDDDDDDNHILRTMRGRINYIRRNEGKDEDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEEL 
EEKQKKKMEKELINLATMCRFGPMIQCDLSSDD* 

 
>Gly m 8 NP_001234950  158aa 

MTKFTILLISLLFCIAHTCSASEWQHQQDSCRKQLQGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRT 

MRGRINYIRRNEGKDEDEEEEGHMQKCRTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEKELINL 
ATMCRFGPMIQCDLSSDD 

 

>Gly m 8 Glyma12g34160.1  156aa 
MTKLTILLIALLFIAHTCCASKWQQHQQESCREQLKGINLNPCEHIMEKIQAGRRGEDGSDEDHILIRTM 

PGRINYIRKKEGKEEEEEGHMQKCCSEMSELKSPICQCKALQKIMDNQSEQLEGKEKKQMERELMNLAIR 

CRLGPMIGCDLSSDD* 
 

 

Gly m 8 Protein Sequence Alignments: (highlighting colors indicate shared peptide sequences among available proteins) 

 
                                     1                                               50 

    Gly m 8     NP_001238443     (1) ---------------MTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQL 

     Gly m 8 Glyma13g36400.1     (1) MPPPSLHFTSPINSKMTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQL 

        Gly m 8 NP_001234950     (1) ---------------MTKFTILLISLLFCIAHTCSASEWQHQQDSCRKQL 

     Gly m 8 Glyma12g34160.1     (1) ---------------MTKLTILLIALLFIAHTCCASKWQQHQQESCREQL 

                   Consensus     (1)                MTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQL 

                                     51                                             100 

    Gly m 8     NP_001238443    (36) QGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRTMRGRINYIRRNEGKD 
     Gly m 8 Glyma13g36400.1    (51) QGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRTMRGRINYIRRNEGKD 

        Gly m 8 NP_001234950    (36) QGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRTMRGRINYIRRNEGKD 

     Gly m 8 Glyma12g34160.1    (36) KGINLNPCE-HIMEKIQAGRRGEDGSDEDHILIRTMPGRINYIRKKEGKE 

                   Consensus    (51) QGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRTMRGRINYIRRNEGKD 

                                     101                                            150 

    Gly m 8     NP_001238443    (86) EDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEK 

     Gly m 8 Glyma13g36400.1   (101) EDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEK 

        Gly m 8 NP_001234950    (86) EDEEEEGHMQKCRTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEK 

     Gly m 8 Glyma12g34160.1    (85) EEE--EGHMQKCCSEMSELKSPICQCKALQKIMDNQSEQLEGKEKKQMER 

                   Consensus   (101) EDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEK 

                                     151                  174 

    Gly m 8     NP_001238443   (136) ELINLATMCRFGPMIQCDLSSDD- 

     Gly m 8 Glyma13g36400.1   (151) ELINLATMCRFGPMIQCDLSSDD- 

        Gly m 8 NP_001234950   (136) ELINLATMCRFGPMIQCDLSSDD- 

     Gly m 8 Glyma12g34160.1   (133) ELMNLAIRCRLGPMIGCDLSSDD- 

                   Consensus   (151) ELINLATMCRFGPMIQCDLSSDD 
 

Based on the above sequence alignments and overall sequence homology among the available sequences, the following sequence was used for method development. 
This sequence was selected based on degree of conservation and homology with all other sequences available. 

 

>Gly m 8      NP_001238443 158aa 
MTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQLQGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRT 

MRGRINYIRRNEGKDEDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEKELINL 
ATMCRFGPMIQCDLSSDD  

  



 

 

Supporting Information S14: Confirmatory SDS-PAGE gel for digestion completeness 

 

30 µL of digested sample (for individual time points) and 10 µL of 4X Laemmli sample buffer with 5 % (v/v) 

β-mercaptoethanol were added to 2 mL low binding tubes.  Samples were heated at 95 °C for 5 minutes and 

centrifuged for 2 minutes at > 20,000g. The total samples and molecular weight markers were loaded onto the 

gel and run for 130 min at 100 volts.  The gel was transferred to a container containing 100 mL deionized water 

and gently shaken on an orbital shaker for 15 min.  The gel was rinsed 3-times with 100 mL deionized water.  

50 mL ThermoScientific blue coomassie stain (cat #24590) was added ot the gel and shaken overnight.  Gel was 

equilibrated with deionized water for 1 hour followed by addition of drying solution (Bio Rad catalogue number 

161-0752) and shaken for 30 minutes. 

 

 

 
 

 
 



 

 

Supporting Information S14: Confirmatory SDS-PAGE gel for digestion completeness 
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