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Results: PR-10 proteins exhibited high homology (A-RISC &gt;0.75), suggesting a high risk of
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nsLTPs and 2S albumins displayed low A-RISC values (&lt;0.50), although conserved structural
motifs were identified in immunologically relevant regions.
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tial, reinforces the value of component-resolved molecular diagnostics, and contributes to
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Glossary

» Allergen: A molecular component with immunogenic
potential. Derived from natural kingdoms, they belong to
specific allergenic protein families based on their amino
acid sequence and structural similarity.

o Allergy: A clinical manifestation triggered by contact
with an allergen capable of inducing an inflammatory
immune response.

o A-RISC (Allergens’ Relative Identity, Similarity, and
Cross-reactivity): An index calculated based on homol-
ogy, similarity, and identity between two or more aller-
gens. It estimates the probability of cross-reactivity
among members of the same family.

» Epitope: The antigenic determinant of a macromolecule
recognized by specific immunoglobulins (e.g., IgE).

» Homology: The evolutionary relationship between two
sequences. Homologous proteins are commonly recog-
nized by specific IgE. Homology is calculated using the
A-RISC index.

« ldentity: The degree of exact amino acid match between
two different protein sequences.

« Similarity: The percentage of residues with similar phys-
icochemical properties (size, charge, hydrophobicity).

o Cross-reactivity: An immune response induced by an
allergen different from the primary sensitizer. Sequence
identity >70% is commonly indicative of potential
cross-reactivity.

Introduction

Food allergies represent a growing public health concern,
affecting a significant proportion of the global population,
with an estimated prevalence of 6-8% in children and 3-4%
in adults, depending on age and geographic region.! Within
this group, legumes are a frequent cause of allergic sensi-
tization, with soy and peanut being the primary culprits.?
In Latin America, an increasing prevalence of food aller-
gies has been reported, with higher sensitization rates to
legumes such as lentils, beans, and chickpeas, especially in
pediatric populations.?

Besides being a vital source of plant-based proteins,
legumes contain allergenic proteins with high structural
similarity, which promotes cross-reactivity among species.*
These proteins are classified into various superfamilies,
including 7S and 11S globulins, 2S albumins, oleosins, and
pathogenesis-related proteins (PR-10), which are known for
their stability and digestive resistance, characteristics that
contribute to their clinical allergenic potential.®

Accurate food labeling plays a critical role in pre-
venting adverse reactions among individuals with food
allergies. International regulatory agencies, such as the
European Food Safety Authority (EFSA) and the US Food
and Drug Administration (FDA), mandate the explicit dec-
laration of allergenic ingredients in processed food prod-
ucts.® However, the implementation and enforcement of
these labeling standards remain inconsistent, particularly in
plant-derived foods and within developing countries, where
regulatory oversight and infrastructure may be limited.

Molecular diagnostic strategies have become increas-
ingly important in food allergy characterization. Tools
such as the Molecular Allergology User’s Guide (MAUG 2.0)
have improved the identification of specific proteins using
microarrays and peptide sequencing, enabling the differen-
tiation between primary sensitization and cross-reactivity.

Considering the importance of legume-related aller-
gies and the need to enhance both diagnostic and label-
ing strategies, this study employs in silico tools to analyze
the sequence identity of allergenic proteins in legumes.
The results are expected to contribute to a deeper under-
standing of cross-reactivity and provide critical insights for
clinical management of allergic patients, as well as inform
preventive strategies in the food industry.?

The A-RISC index is a valuable method for estimating
the probability of cross-reactivity between two allergens
belonging to the same protein family.

A similarity matrix was constructed using the A-RISC
(Allergens’- Relative Identity, Similarity, and Cross-
reactivity) index, which reflects structural homology
between pairs of proteins. The score ranges from 0 to 1
and is interpreted as follows:

» 0.70-1.00: High risk of IgE cross-reactivity
» 0.50-0.69: Moderate risk of IgE cross-reactivity
o < 0.50: Low risk of IgE cross-reactivity.

Higher scores indicate an increased likelihood of immu-
nological recognition between allergens, with implications
for component-resolved diagnosis (CDR) and immunother-
apy strategies.

According to the index developed by Chruszcz et al.
(2018), the A-RISC combines amino acid identity and

Table 1 Heatmap of A-RISC index among legume
allergenic proteins.
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similarity to estimate the probability that an IgE antibody
will fail to distinguish between two allergens from the
same protein family. It is based on a weighted average of:

% ldentity: The proportion of exact amino acid matches
at aligned positions.

% Similarity: The proportion of chemically similar amino
acids, calculated using the BLOSUM62 substitution
matrix.

The resulting A-RISC score ranges from 0 to 1, where:

» 0.00 indicates no structural relationship.
1.00 corresponds to identical sequences.

Methods

Allergenic protein sequences were retrieved from spe-
cialized databases including the WHO/IUIS Allergen
Nomenclature Home Page, AllFam, NCBI, and UniProt.
Only full-length, mature protein sequences were consid-
ered; signal peptides and propeptides were excluded. For
officially recognized allergens, standardized nomenclature
was used, including four digits after the period (e.g., Ara h
2.0101). In specific cases where the crystallizable structure
of the primary isoform was unavailable, closely related
isoforms (e.g., 0.0101) were accepted.
The main allergens analyzed in this study included:

» Soybean (Glycine max)

e Lupin (Lupinus spp.)

o Pea (Pisum sativum)

» Peanut (Arachis hypogaea)

o Lentil (Lens culinaris)

o Chickpea (Cicer arietinum)

» Common bean (Phaseolus vulgaris)

For the in silico analysis, multiple sequence alignments
were performed using Clustal Omega (https://www.ebi.
ac.uk/jdispatcher/msa) to identify significant alignment
regions across allergenic proteins. Subsequently, SIAS
(http://imed.med.ucm.es/Tools/sias.html) was employed
with the Blosum62 substitution matrix to calculate pairwise
identity and similarity percentages. The resulting similarity
matrices were comparable to those used in previous aller-
gen cross-reactivity studies involving aeroallergens, fruits,
nuts, shellfish, and fish.

To assess structural homology and potential cross-reac-
tivity risk, A-RISC indices were computed, and correspond-
ing heatmaps were generated for visual representation.”'

Additionally, family-specific multiple sequence align-
ments were visualized using Jalview, applying Blosum62-
based coloring and a 90% conservation threshold, to
highlight structurally conserved regions or domains.

Results
Protein family classification
Only protein families with at least three allergenic

sequences derived from different food sources were
included in the analysis.

Families such as profilins, oleosins, defensins, and
cyclophilins were excluded because representative aller-
gens were identified in only one or two plant species, limit-
ing the possibility of performing a meaningful comparative
analysis of cross-reactivity. The FASTA sequences used for
each allergen are available in Appendix 1.

Multiple sequence alignment, homology
(A-RISC), and conserved motifs

The percentage identity and similarity calculations per-
formed using SIAS for each protein family are presented
in Appendix 2, while the visualization of conserved motifs
generated with Jalview is included in Appendix 3.

Bet V 1 - Pathogenesis-related proteins PR-10

Classification: High risk of cross-reactivity.

PR-10 proteins exhibit sequence identity ranging from 67 to
72%, with similarity values close to 75%. These high values
elevate the A-RISC index above the 0.70 threshold, suggest-
ing a clinically significant risk of IgE-mediated cross-reac-
tivity between Ara h 8, Gly m 4, and Cic a 4. These proteins
are thermolabile and susceptible to digestive degradation,
typically inducing mild symptoms such as oral allergy syn-
drome (OAS). Sensitization often originates from pollen
exposure, and foods containing PR-10 proteins may trigger
cross-reactive responses.

Several highly conserved regions were identified, such
as “VEGNQGPGTIKKL” and “IDEALNGYMVSVVGGAALP” (res-
idues ~40-90), which coincide with functional structural
motifs, including a hydrophobic cavity involved in ligand
transport and IgE recognition.

NsLTP: Nonspecific lipid transfer proteins

Classification: Low to moderate risk of cross-reactivity
among legumes.

The A-RISC index analysis for nsLTPs reveals notable
heterogeneity in sequence homology. While some protein
pairs showed intermediate values (>0.45), most compar-
isons fell below the 0.75 threshold, suggesting a low to
moderate risk. Specific pairs, such as Len ¢ 3-Pis s 3 or Cic
a 3-Pis s 3, demonstrated moderate homology and poten-
tial for partial cross-reactivity. Ara h 9 showed low identity
with other legume nsLTPs.

Figure 4. Conserved motif among NsLTP (Len c 3)
(Jalview in Appendix 2).

Three conserved motifs were identified: “PC,” “CC,”
and “CLK,” mostly between residues 40-90. These are
part of the disulfide-stabilized core structure essential for
IgE-binding regions. Additional motifs like “APC,” “YVRG,”
“PGKCGV,” and “NPIY” define the immunogenic core of
these stable proteins.

Glycinin (legumin, 11S globulin)

Classification: Low to moderate risk of cross-reactivity
among legumes.
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Table 2 Protein family classification.

AllFam family Biochemical Function in plant Heat stability Digestive resistance Representative
name allergens
1 [ ]
Bet v 1 family Pathogenesis- Pathogenesis-related Low Low Gly m 4
related protein, proteins involved in Arah 8
PR-10 plant defense against Cica4
pathogens.
nsLTP family Nonspecific lipid Lipid transfer between High High Arah9
transfer protein membranes; defence Ara h 16
protein expressed in Arah17
leaves, fruits, and Lup an 3
seeds Piss 3
Lenc3
Cica3
Phav 3
Prolamin 2S Albumin Seed storage protein; High High Glym 8
superfamily provides sulfur-rich Lup an 6
amino acids essential Ara h 2
for seed germination. Arah 6
Arah7
Cupin superfamily 7S Vicilin Seed storage; involved High High Glym5
in nitrogen storage Ara h 1
and antimicrobial Lup an 1
defense. Pis s 1
Lenc1
Cica1
11S Legumin Major seed storage High High Glym 6
protein; abundant Arah3
in legumes, supplies Piss 2
amino acids during Cica b
germination.
Prolamin 2S Albumin Seed storage protein; High High Glym 8
superfamily provides sulfur-rich Lup an 6
amino acids essential Ara h 2
for seed germination. Arah 6
Arah7
Profilin family Profilin Cytoskeletal Low Low Glym 3
regulation (actin Arah5
binding); expressed in
all eukaryotic cells
Oleosin family Oleosin Lipid body High High Arah 10
stabilization in oil-rich Ara h 11
seeds Ara h 14
Ara h 15
Defensin family Defensin-like Antimicrobial Variable Variable Gly m 2
protein peptides; plant innate Ara h 12
immunity Arah 13
Cyclophilin family  Cyclophilin Protein folding Unknown Unknown Ara h 18

(isomerase); involved
in stress responses

Adapted from Pomés et al. (2018)? and Sievers et al. (2011)"°

Homology analysis showed an A-RISC value of 0.57
between Ara h 3 and Gly m 6, suggesting a moderately high
risk. Other comparisons showed lower similarity levels.

These proteins have two cupin domains (B-barrels with
surrounding a-helices) and form hexamers, conferring

strong stability.
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Figure 1 A-RISC among PR-10 protein sequences. A-RISC (Sequence homology index): A-RISC values were calculated to assess the
degree of homology among allergens within the PR-10 family.

£ 48

Figure 2 Conserved motif among PR-10 (Ara h 8). (A) Cartoon representation of the Ara h 8 protein, a member of the PR-10 family,
highlighting in blue the conserved motif “VEGNQGPGTIKKL,” located on one of the B-sheets that form part of the characteristic
central hydrophobic cavity of the Bet v 1-like fold. (B) Surface representation of the same structure, where the VEGNQGPGTIKKL
motif is clearly exposed, reinforcing its role as an immunologically relevant epitope. The structures were generated using UCSF
ChimeraX (https://www.rbvi.ucsf.edu/chimerax/) based on the structural model of Ara h 8 (Jalview in Appendix 2).
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Figure 3 A-RISC among NsLTP protein sequences. A-RISC (Sequence homology index): A-RISC values were calculated to assess
the degree of homology among allergens within the nsLTP family.
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Figure 4 Conserved motif among NsLTP (Len c 3). (A) Surface representation of the Len c 3 protein (a lentil nsLTP), highlighting
in violet the conserved motifs PC, CC, and LK, which are associated with structurally and immunologically relevant regions.
(B) Cartoon representation of the same model, showing the spatial localization of these motifs within the compact fold
characteristic of nsLTPs. These motifs correspond to surface-exposed or partially accessible residues that may contribute to
structural stability, lipid transport, or immunological reactivity. The structures were generated using UCSF ChimeraX (https://
www.rbvi.ucsf.edu/chimerax/) (Jalview in Appendix 2).
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Figure 5 A-RISC among 11S globulin protein sequences. A-RISC (Sequence homology index): A-RISC values were calculated to
assess the degree of homology among allergens within the 11S globulin.

(A)

Figure 6 Conserved motif among 11S globulin (Gly m 6). (A) Surface representation of Gly m 6, an 11S globulin from soybean,
highlighting in pink the conserved PHYN motif (Pro372-Asn375). This motif is localized on the surface, potentially accessible to
IgE binding. (B) Cartoon representation of the same structure showing the PHYN motif situated within a B-barrel characteristic
of the cupin domain, which is a highly conserved structural feature among 11S globulins. The position and exposure of this
motif suggest potential immunological relevance. Structures were generated using UCSF ChimeraX (https://www.rbvi.ucsf.edu/
chimerax) (Jalview in Appendix 2).
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Figure 7 A-RISC among 7S Globulin protein sequences. A-RISC (Sequence homology index): A-RISC values were calculated to
assess the degree of homology among allergens within the 7S Globulin.

In this study, the highly conserved “PHYN” motif was
identified in the central regions of the sequences, form-
ing part of the second cupin domain. This conservation,
along with the moderate A-RISC values (~0.50-0.57), sug-
gests a shared structural basis that may support the partial
cross-reactivity observed clinically among these allergens.

Glycinin (Vicilins, 7S Globulin)

Classification: Low to moderate risk of cross-reactivity.

Vicilins are trimeric cupin superfamily proteins. While
recognized as major allergens in peanut and soybean,
sequence variability may limit cross-reactivity.

Conserved motifs include “VIV,” “NLR,” “ELVG,”
“GFGGINA,” “FLAG,” “DNVI,” and “FPGS.” These motifs are
exposed on the trimer surface and are structurally posi-
tioned for IgE recognition, enhancing their immunologic
relevance.

2S albumin

Classification: Low to moderately low cross-reactivity risk.

The A-RISC index values for 2S albumins among differ-
ent legumes remain below the clinically relevant thresh-
old of 0.50, indicating a low likelihood of IgE-mediated
cross-reactivity between these species.

A conserved “ALQ” motif was located around position
140 in several allergens (Ara h 2, Ara h 6, Ara h 7, Gly m 8,
Lup an 6). This motif may contribute to structural stability
and surface exposure of IgE-binding sites. Although global
homology is low, the preservation of these structural ele-
ments may explain clinical co-sensitization among legumes.

Summary of risk estimation

This table synthesizes the main findings of the A-RISC index
across all allergenic families and species.

Figure 8 Conserved motif among 7S Globulin (Pis s 1). (A) Surface representation of Pis s 1 showing exposed conserved motifs
on the protein surface, including VIV, ELVG, NLR, and FLAG (highlighted in pink). (B) Cartoon representation of the same structure
showing both exposed and buried motifs. Motifs GFGGINA, DNVI, and FPGS are located internally and are not visible in the
surface model, while VIV, NLR, ELVG, and FLAG are spatially accessible. These motifs may contribute to IgE-binding and structural
stability. Structures were generated using UCSF ChimeraX (https://www.rbvi.ucsf.edu/chimerax) based on the crystallographic

model of Pis s 1 (Jalview in Appendix 2).
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Figure 9 A-RISC among 2S Albumin protein sequences. A-RISC (Sequence homology index): A-RISC values were calculated to
assess the degree of homology among allergens within the 2S Albumin.

Figure 10 Conserved motif among 2S Albumin (Ara h 2). (A) Surface representation of Ara h 2 showing the conserved “ALQ”
motif (highlighted in bright pink), located on a solvent-accessible region of the protein surface. (B) Cartoon representation of the
same structure, illustrating the positioning of the “ALQ” motif within a short B-strand embedded in the core a-helical bundle
typical of the prolamin fold. This motif is conserved among several 2S albumins across legume species and may contribute to
structural stability and allergenic potential. Visualizations were generated using UCSF ChimeraX (https://www.rbvi.ucsf.edu/
chimerax) (Jalview in Appendix 2).

Table 3 Summary of in silico evaluation and estimated IgE cross-reactivity risk (A-RISC) across allergenic protein families

from legumes.

Family

In silico analysis

A-RISC

PR-10 (Bet v 1-like)

nsLTP

11S Globulinas

7S Globulinas (Vicilinas)

2S Albuminas

High A-RISC (>0.70) between Ara h 8, Gly m 4, and Cic a 4. Sequence
identity and similarity >67%. Conserved regions associated with IgE

epitopes.

Despite an overall low A-RISC (<0.50), it contains some conserved

domains (PC, CC, CLK) potentially involved in structural stability or
immunoreactivity.
Conservation of the “PHYN” motif in central B-barrel regions of the
cupin domain; moderately conserved despite structural stability.

Only one high pair (Len c 1-Pis s 1: A-RISC 0.85). Conservation of key
peptide motifs (VIV, FLAG, GFGGINA, etc.) — “VIV,” “NLR,” “ELVG,”
“GFGGINA,” “FLAG,” “DNVI,” “FPGS.”

Globally low A-RISC (<0.40), but presence of the conserved “ALQ”

motif in 5 species.

)

Medium
-high

Medium
-high

medium
“high

Medium
-low

Medium
“low

Medium
low

Medium

Mean values + standard deviation are presented. Significant differences between groups were observed in baseline total IgE
(pP = 0.031), baseline specific IgE to Pru p 3 (P = 0.046), and baseline specific 1G4 to Pru p 3 (P = 0.011).


https://www.rbvi.ucsf.edu/chimerax
https://www.rbvi.ucsf.edu/chimerax

Cross-reactivity in legume allergens

9

Discussion

This study provides a comprehensive in silico comparative
analysis of allergenic proteins from legumes, utilizing the
A-RISC index and multiple sequence alignment to evalu-
ate potential IgE cross-reactivity. Findings confirm that
sequence homology alone does not fully predict cross-
reactivity and must be complemented by structural motif
analysis and epitope conservation.

Proteins such as Ara h 8 (peanut), Gly m 4 (soybean),
and Cic a 4 (chickpea) exhibit high sequence similarity (67-
72%), and conserved motifs such as “VEGNGGPGTIKKL,”
which overlap with immunogenic regions, are known to
elicit IgE responses. PR-10 proteins are thermolabile and
susceptible to digestive degradation, typically induc-
ing mild symptoms such as oral allergy syndrome (OAS).”
Sensitization commonly originates from pollen expo-
sure, and subsequent ingestion of PR-10-containing foods
can trigger cross-reactive responses, even in individuals
who have not directly consumed all the legume sources
involved.' "2

Ara h 9, considered a major nsLTP allergen in peanut,'
exhibited low homology values with other legume nsLTPs
such as lentil, pea, lupin, or bean, indicating a low proba-
bility of cross-reactivity between these species. This pat-
tern aligns with previous literature, which has shown that
although nsLTPs are highly stable and allergenic proteins,
cross-reactivity between them depends on specific struc-
tural features and the individual sensitization profile of the
patient. Multiple sequence alighments revealed conserved
motifs such as “PC,” “CC,” and “CLK,” predominantly
located between residues ~40 and 90." These motifs are
essential for maintaining four disulfide bridges, which con-
fer conformational stability and resistance to enzymatic
digestion.”™ These findings align with structural studies
by Salcedo et al. and Borges et al., showing that epitopes
embedded within these stable structures are commonly
recognized by IgE, even among nsLTPs with low overall
sequence similarity.'"

11S globulins are composed of two cupin-type domains,
characterized by B-barrels surrounded by a-helices. Their
outer regions include conformational epitopes recognized
by IgE. The cupin domain is functionally relevant and forms
the structural basis shared across this protein family.’
These proteins assemble into highly stable hexamers, which
confer thermal and digestive resistance, properties that
significantly enhance their allergenic potential.>'® In this
study, the highly conserved “PHYN” motif was identified
in the central regions of the sequences, forming part of
the second cupin domain.'®"” This conservation, along with
the moderate A-RISC values (~0.50-0.57), suggests a shared
structural basis that may support the partial cross-reactiv-
ity observed clinically among these allergens.

7S globulins (vicilins), such as Ara h 1 and Pis s 1, also
belong to the cupin superfamily and typically assemble into
trimers composed of 45-60 kDa subunits.”® These proteins
feature conserved B-sheet domains forming solvent-ex-
posed epitopes, including motifs like “VIV,” “NLR,” “ELVG,”
and “FPGS,” which enhance IgE accessibility.> Their abun-
dance and relative resistance to gastrointestinal digestion,
along with the presence of both linear and conformational

epitopes.””® reinforce their role as clinically relevant
allergens.

Finally, 2S albumins are low molecular weight proteins
(12-15 kDa) belonging to the prolamin superfamily. These
molecules are rich in cysteine residues and exhibit a com-
pact tertiary structure stabilized by 4-5 disulfide bonds
formed by a highly conserved cysteine pattern. These
bonds are not typically exposed on the protein surface
but instead provide structural support, maintaining the
protein’s tertiary conformation—especially the a-helical
regions—and conferring exceptional resistance to thermal
processing and enzymatic digestion."?° As a result, 2S albu-
mins persist during food processing and digestion, enhanc-
ing their allergenic potential in predisposed individuals.?"?
Our multiple sequence alignment identified a conserved
motif, “ALQ,” located around position 140, shared by Ara
h 2, Ara h 6, Ara h 7 (peanut), Gly m 8 (soybean), and Lup
an 6 (lupin). This motif may play a role in stabilizing the
conformational fold while also contributing to the sur-
face exposure of linear IgE-binding epitopes. Although the
global A-RISC values for 2S albumins were relatively low,
suggesting limited cross-reactivity across legume species,
the structural conservation of these motifs may underlie
clinically observed co-sensitization, especially in individu-
als reactive to multiple legumes.>’

While the A-RISC index provides a practical and scal-
able approach to estimate cross-reactivity likelihood among
homologous allergens, it does not account for individual
sensitization patterns, HLA variability, or patient-specific
IgE repertoires. A clinical study by Lopez-Torrejon et al.'
found that individuals sensitized to lentil (Len c 1) often
did not react to other vicilins, despite sequence and struc-
tural similarity, reinforcing that in silico predictions must
be contextualized with clinical data.

This study is purely in silico in nature and does not
introduce new algorithms or experimental validation.
Therefore, its findings must not be interpreted as directly
translatable to clinical diagnostics or management. Rather,
this work serves as a theoretical basis for future in vitro or
in vivo studies.

Moreover, the implications extend to food labeling
and nutritional recommendations. International regula-
tions, such as those from the EFSA and the US FDA, require
the clear identification of allergens in processed foods.¢
Nevertheless, the implementation of food labeling contin-
ues to face significant challenges, particularly for plant-de-
rived foods in developing countries, where allergen-specific
data and diagnostic infrastructure may be limited.

Understanding which protein families exhibit higher
cross-reactivity risk can inform both clinical practice and
regulatory policies. However, further experimental studies
and clinical validation are necessary to translate these in
silico predictions into practical applications.

In conclusion, this in silico analysis of allergenic legume
proteins revealed variable levels of cross-reactivity among
structural families. PR-10 proteins showed high risk (A-RISC
>0.70), supporting the use of component-resolved diag-
nostics in pollen-sensitized patients. Moderate risk was
observed for 11S and 7S globulins, while nsLTPs and 2S albu-
mins showed globally low A-RISC values but may still con-
tribute to co-sensitization due to structural conservation.
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These findings highlight the usefulness of the A-RISC index
as a predictive tool and support molecular diagnostics to
improve clinical interpretation and food labeling, particu-
larly in cases of multiple sensitizations.
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Appendix 1
Prolamin superfamily

2S albumin (2S seed storage albumins family.)

>sp|P19594.212SS_SOYBN RecName: Full=2S seed storage albumin protein; AltName: Full=2S albumin; AltName: Full=GM2S-1;
AltName: Full=Napin-type 2S albumin 3; Contains: RecName: Full=2S albumin small chain; AltName: Full=Aspartic acid-rich
peptide; AltName: Full=Lunasin; Contains: RecName: Full=2S albumin large chain; AltName: Full=8 kDa methionine-rich pro-
tein; Short=8 kDa MRP; Flags: Precursor
MTKFTILLISLLFCIAHTCSASKWQHQQDSCRKQLQGVNLTPCEKHIMEKIQGRGDDDDDDDDDNHILRT
MRGRINYIRRNEGKDEDEEEEGHMQKCCTEMSELRSPKCQCKALQKIMENQSEELEEKQKKKMEKELINL

ATMCRFGPMIQCDLSSDD

>sp|Q99235.1|COND2_LUPAN RecName: Full=Conglutin delta 2; AltName: Allergen=Lup an delta-conglutin; Contains:
RecName: Full=Conglutin delta-2 large chain; Contains: RecName: Full=Conglutin delta-2 small chain; Flags: Precursor
MAKLTILIALVAALVLVVHTSAFQSSKQSCKRQLQQVNLRHCENHIAQRIQQQQEEEEDHALKLRGIKHV
ILRHRSSQEYSEESEELDQCCEQLNELNSQRCQCRALQQIYESQSEQCEGSQQEQQLEQELEKLPRTCGF

GPLRRCDVNPDEE

>AAN77576.1 allergen Ara h 2.02 [Arachis hypogaea]
MAKLTILVALALFLLAAHASARQQWELQGDRRCQSQLERANLRPCEQHLMQKIQRDEDSYGRDPYSPSQD
PYSPSQDPDRRDPYSPSPYDRRGAGSSQHQERCCNELNEFENNQRCMCEALQQIMENQSDRLQGRQQEQQ
FKRELRNLPQQCGLRAPQRCDLEVESGGRDRY

>ABL14269.1 conglutin 8 [Arachis hypogaea]
MAKSTILVALLALVLVAHASAMRRERGRQGDSSSCERQVDRVNLKPCEQHIMQRIMGEQEQYDSYDIRST
RSSDQQQRCCDELNEMENTQRCMGEALQQKMENQCDKLQDREMVEQFKRKLMDLAQQCNFRAPPRCDLDV

NGGRC

>AAD56719.1 allergen [Arachis hypogaea]
MMVKLSILVALLGALLVVASATRWDPDRGSRGSRWDAPSRGDDQCQRQLQRANLRPCEEHMRRRVEQEQE
QEQDEYPYSRRGSRGRQPGESDENQEQRCCNELNRFQNNQRCMCQALQQILQNQSFWVPAGQEPVASDGE

GAQELAPELRVQVTKPLRPL

Cupin superfamily

7S Vicilin

>sp|P11827.2| GLCAP_SOYBNRecName: Full=Beta-conglycininalpha’ subunit; Short=CG-alpha’-1; AltName: Full=Beta-conglycinin
alpha prime subunit; AltName: Allergen=Gly m 5; Flags: Precursor
MMRARFPLLLLGVVFLASVSVSFGIAYWEKQNPSHNKCLRSCNSEKDSYRNQACHARCNLLKVEEEEECE
EGQIPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEE
QDEREHPRPHQPHQKEEEKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKN
PFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRILEFNSKPNTLLLPHHADADYLIVILNGTA
ILTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLAIPVNKPGRFESFFLSSTQAQQSYL
QGFSKNILEASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDK
PFNLRSRDPIYSNKLGKLFEITPEKNPQLRDLDVFLSVVDMNEGALFLPHFNSKAIVVLVINEGEANIEL
VGIKEQQQRQQQEEQPLEVRKYRAELSEQDIFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKD
NVISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY
>sp|Q43626|Q43626_PEA Vicilin 47kD protein
MAATPIKPLMLLAIAFLASVCVSSRSDQENPFIFKSNRFQTLYENENGHIRLLQKFDKRSKIFENLQNYR
LLEYKSKPHTLFLPQY TDADFILVVLSGKATLTVLKSNDRNSFNLERGDAIKLPAGTIAYLANRDDNEDL
RVLDLAIPVNKPGQLQSFLLSGTQNQPSLLSGFSKNILEAAFNTNYEEIEKVLLEQQEQEPQHRRSLKDR
RQEINEENVIVKVSREQIEELSKNAKSSSKKSVSSESGPFNLRSRNPIYSNKFGKFFEITPEKNQQLQDL
DIFVNSVDIKEGSLLLPNYNSRAIVIVTVTEGKGDFELVGQRNENQGKENDKEEEQEEETSKQVQLYRAK
LSPGDVFVIPAGHPVAINASSDLNLIGFGINAENNERNFLAGEEDNVISQVERPVKELAFPGSSHEVDRL
LKNQKQSYFANAQPLQRE

>sp|F5B8V9.1|CONB1_LUPAN RecName: Full=Conglutin beta 1; AltName: Allergen=Lup an 1; Flags: Precursor
MAKMRVRLPMLILLLGVVFLLAASIGIAYGEKDF TKNPPKEREEEEHEPRQQPRPRQQEEQEREHRREEK
HDGEPSRGRSQSEESQEEEHERRREHHREREQEQQPRPQRRQEEEEEEEEWQPRRQRPQSRREEREEREQ
EQGSSSGSQRGSGDERRQHRERRVHREEREQEQDSRSDSRRQRNPYHFSSNRFQTYYRNRNGQIRVLERF
NQRTNRLENLQNYRIEFQSKPNTLILPKHSDADFILVVLNGRATITIVNPDKRQVYNLEQGDALRLPAG
TTSYILNPDDNQNLRVAKLAIPINNPGKLYDFYPSTTKDQQSYFSGFSKNTLEATFNTRYEEIERVLLGD
DELQENEKQRRGQEQSHQDEGVIVRVSKKQIQELRKHAQSSSGEGKPSESGPFNLRSNKPIYSNKFGNFY
EITPDINPQFQDLNISLTFTEINEGALLLPHYNSKAIFIVVVDEGEGNYELVGIRDQQRQQDEQEEEYEQ
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GEEEVRRYSDKLSKGDVFIIPAGHPLSINASSNLRLLGFGINANENQRNFLAGSEDNVIKQLDREVKELT
FPGSIEDVERLIKNQQQSYFANAQPQQQQQREKEGRRGRRGPISSILNALY
>sp|Q84UI1|Q84UI1_LENCU Allergen Len ¢ 1.0101
SRSDQENPFIFKSNRFQTIYENENGHIRLLQRFDKRSKIFENLQNYRLLEYKSKPHTIFLPQF TDADFIL
VVLSGKAILTVLNSNDRNSFNLERGDTIKLPAGTIAYLANRDDNEDLRVLDLAIPVNRPGQLQSFLLSGT
QNQPSFLSGFSKNILEAAFNTEYEEIEKVLLEEQEQKSQHRRSLRDKRQEITNEDVIVKVSREQIEELSK
NAKSSSKKSVSSESEPFNLRSRNPIYSNKFGKFFEITPEKNPQLQDLDIFVNSVEIKEGSLLLPNYNSRA
IVIVTVNEGKGDFELVGQRNENQQEQREENDEEEGQEEETTKQVQRYRARLSPGDVLVIPAGHPVAINAS
SDLNLIGFGINAKNNQRNFLAGEEDNVISQIQRPVKELAFPGSSREVDRLLTNQKQSHFANAQPLQIE
>CAA36188.1 provicilin precursor [Cicer arietinum]
MIVRFSLPDNENDLKLTRSINRDGEILIPKIFINISVSQISNGASREFDGISSLKVEVFLSLGFNTVSIA
LHLGLQDGSRHHCVVEERGCEVLSYFLQTVVLEVLKLLRTFVEPLEKTNVTVFVLEKSLKVVRLKEKRIL
LIGISHKLRPRKQFLSSTKSGNRALIAILMIEFLLSFRIDDEIERVLLEEQEQKPKQRRGHKDRQQSQSQ
SQQEADVIVKISREQIEELSKNAKSSSKKSVSSESEPFNLRSRNPIYSNKYGNFFEITPEKNPQLQDLDI
SLNSVEINEGSLLLPHFNSRATVILVVNEGKGEVELVGLRNENEQENKKEDEEEEEDRKVQVQRFQSRLS
SGDVVVIPATHPFSINASSDLFLLGFGINAQNNQRNFLAGEEDNVISQIQRPVKEVAFPGSAEEVDRLLK
NQRQSHFANAQPQQKDEESQKIRIPLSSILGGF

>ACF22884.1 main allergen Ara h1 [Arachis hypogaea]
MRGRVSPLMLLLGILVLASVSATQAKSPYRKTENPCAQRCLQSCQQEPDDLKQKACESRCTKLEYDPRCV
YDTGATNQRHPPGERTRGRQPGDYDDDRRQPRREEGGRWGPAEPREREREEDWRQPREDWRRPSHQQPRK
IRPEGREGEQEWGTPGSEVREETSRNNPFYFPSRRFSTRYGNQNGRIRVLQRFDQRSKQFQNLQNHRIVQ
IEARPNTLVLPKHADADNILVIQQGQATVTVANGNNRKSFNLDEGHALRIPSGFISYILNRHDNQNLRVA
KISMPVNTPGQFEDFFPASSRDQSSYLQGFSRNTLEAAFNAEFNEIRRVLLEENAGGEQEERGQRRRSTR
SSDNEGVIVKVSKEHVQELTKHAKSVSKKGSEEEDITNPINLRDGEPDLSNNFGRLFEVKPDKKNPQLQD
LDMMLTCVEIKEGALMLPHFNSKAMVIVVVNKGTGNLELVAVRKEQQQRGRREQEWEEEEEDEEEEGSNR
EVRRYTARLKEGDVFIMPAAHPVAINASSELHLLGFGINAENNHRIFLAGDKDNVIDQIEKQAKDLAFPG

SGEQVEKLIKNQRESHFVSARPQSQSPSSPEKEDQEEENQGGKGPLLSILKAFN

Glycinin (legumin, 11S globulin)

>sp|P04776.2|GLYG1_SOYBN RecName: Full=Glycinin G1; Short=Glycinin 11S G1; Short=Glycinin A1aB1b; AltName:
Allergen=Gly m 6; Contains: RecName: Full=Glycinin Ala subunit; Short=Glycinin acidic 1a subunit; Contains: RecName:
Full=Glycinin Bx subunit; Short=Glycinin basic x subunit; AltName: Full=Glycinin B1b subunit; Short=Glycinin basic 1b
subunit; Flags: Precursor

MAKLVFSLCFLLFSGCCFAFSSREQPQQNECQIQKLNALKPDNRIESEGGLIETWNPNNKPFQCAGVALS
RCTLNRNALRRPSYTNGPQEIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQDRHQKIYNFREGD
LIAVPTGVAWWMYNNEDTPVVAVSIIDTNSLENQLDQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQ
QEEENEGGSILSGFTLEFLEHAFSVDKQIAKNLQGENEGEDKGAIVTVKGGLSVIKPPTDEQQQRPQEEE
EEEEDEKPQCKGKDKHCQRPRGSQSKSRRNGIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFP
ALSWLRLSAEFGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGERVFDGELQEGRVLIVPQNFVV
AARSQSDNFEYVSFKTNDTPMIGTLAGANSLLNALPEEVIQHTFNLKSQQARQIKNNNPFKFLVPPQESQ

KRAVA
>sp|P13915.1|CVCA_PEA RecName: Full=Convicilin; Flags: Precursor

MATTVKSRFPLLLFLGIIFLASVCVTYANYDEGSETRVPGQRERGRQEGEKEEKRHGEWRPSYEKEEHEE
EKQKYRYQREKKEQKEVQPGRERWEREEDEEQVEEEWRGSQRREDPEERARLRHREERTKRDRRHQREGE
EEERSSESQEHRNPFLFKSNKFLTLFENENGHIRRLQRFDKRSDLFENLQNYRLVEYRAKPHTIFLPQHI
DADLILVVLNGKAILTVLSPNDRNSYNLERGDTIKIPAGTTSYLVNQDDEEDLRVVDFVIPVNRPGKFEA
FGLSENKNQYLRGFSKNILEASLNTKYETIEKVLLEEQEKKPQQLRDRKRTQQGEERDAIIKVSREQIEE
LRKLAKSSSKKSLPSEFEPFNLRSHKPEYSNKFGKLFEITPEKKYPQLQDLDILVSCVEINKGALMLPHY
NSRAIVVLLVNEGKGNLELLGLKNEQQEREDRKERNNEVQRYEARLSPGDVVIIPAGHPVAISASSNLNL
LGFGINAKNNQRNFLSGSDDNVISQIENPVKELTFPGSSQEVNRLIKNQKQSHFASAEPEQKEEESQRKR
SPLSSVLDSFY

>CAB60140.1 legumin, alpha and beta subunit [Cicer arietinum]
MAKLLALSLSFCFLLFGTCFALRDQPQQNECQLEHLNALKPDNRIKSEGGLIETWNPSNKQFACAGVALS
RATLQPNSLLQTFLHQRSPEIFIQQGNGYFGMVFPGCVETFEEPRESEQGEGSKFSDSHQKVNRFREGDI
IAVPTGVVFWMFNDQDTPVIAVSLIDTSSFQNQLDQMPRRFYLAGNHEQEFLRYQQEGSEEEENEGGNIF
SGFKRDFLEDALNVNRRIVNKLQGRNEDEEKGAIVKVKGGLSITTPPEKEPRQKRGSRQEEDEDEDEKRQ
PHRHSRQDEDEDEKRQPHHHSRGGSKSQRDNGFEETICTARLHQNIGSSSSPDIYNPQAGRIKTVTSFDL
QALRFLKLSAEFGSLHKNAMFVPHYNLNANSILYALKGRARLLYALNCKGNSVFDGELEAGRALIVPQNF
AIAAKSLSDRFSYVAFKTNDRALINVCQKKLLQLLSIWKEMRPGSSSSTAPFHFLFHPAVTQTTKQQLDL
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VPNQYE

>tr|Q647H3|Q647H3_ARAHY Arachin Ahy-2 OS=Arachis hypogaea OX=3818 PE=2 SV=1
MAKLLALSVCFCFLVLGASSISFRQQPEENACQFQRLNAQRPDNRLESEGGYIETWNPNN
QEFECAGVALSRLVLRRNALRRPFYSNAPQEIFIQQGRGYFGLIFPGCPSTYEEPAQQGR
RHQSQRAPRRFEGEDQSQQQQQDSHQKVRRFDEGDLIAVPTGVALWMYNDHDTDVVAVSL
TDTNNNDNQLDQFPRRFNLAGNHEQEFLRYQQQSRRRSLPYSPYSPQSQPRQEEREFSPR
GQHSRRERAGQEQENEGGNIFSGFTPEFLAQAFQVDDRQILQNLRGENESDEQGAIVTVR
GGLRILSPDRKRRQQYERPDEEEEYDEDEYEYDEEERQQDRRRGRGSRGRGNGIEETICT
ASVKKNIGRNRSPDIYNPQAGSLKTANDLNLLILRWLGLSAEYGNLYRNALFVPHYNTNA
HSIIYALRGRAHVQVVDSNGNRVYDEELQEGHVLVVPQNFAVAGKSQSDNFEYVAFKTDS
RPSIANLAGENSIIDNLPEEVVANSYGLPREQARQLKNNNPFKFFVPPSQQSLGAVA

NsLTP

>sp|AOA158V755.1|NLTP2_PEA RecName: Full=Non-specific lipid-transfer protein 2; Short=PsLTP2; Flags: Precursor
MATSMKLACVALVMCMVVIAPMAEAALSCGTVSGDLAPCLTYLQAPNNASPPPPCCAGVKKLLGAATTTP
DRQAACNCLKSAAGSISRLNTNNAAALPGKCGVSIPYKISTSTNCNTIKF

>0IW00903.1 hypothetical protein TanjilG_19844 [Lupinus angustifolius]
MASIKVACVVLMCMAVVAAPIAQAITCGQVVGNLAPCITYLRSGGAVPPSCCGGVKSLVSSAQT TADKRT
VCGCLKSAVGAIPNYNDANAAALPGKCGVSVPYKISVSTNCATYVLFSLF

>AAX35806.1 lipid transfer protein 1 precursor [Lens culinaris]
MASLRVSCLVALMCMVVISAPMAEAAISCGTVSGALVPCLTYLKGGPGPSPQCCGGVKRLNGAARTTIDR
RAACNCLKSSAGSISGLKPGNVATLPGKCGVRLPYTISTSTNCNTIRF

>ADC80502.1 non-specific lipid transfer protein 1a precursor [Phaseolus vulgaris]
MASVKFACVVVLCMVVVGAHTAQGMTCGQVQSNLVPCVTFLQNGGFVPAGCCNGVRNIMNSARSTADRRG
ICNCLKTAAGAVRGLNPNNAQALPGKCGVNIPYKISTSTNCASIN

>CAA05771.1 lipid transfer protein [Cicer arietinum]
MASMKVVCVALIMCIVIAPMAESAITCGRVDTALAPCLGYLQGGPGPSAQCCGGVRNLNSAAVTTPDRQA
ACNCLKSAAGSISRLNANNAAALPGKCVVNIPYKISTSTNCATIRV

>ABX56711.1 LTP isoallergen 1 precursor [Arachis hypogaea]
MASLKFAFVMLVCMAMVGAPMVNAISCGQVNSALAPCIPFLTKGGAPPPACCSGVRGLLGALRTTADRQA
ACNCLKAAAGSLRGLNQGNAAALPGRCGVSIPYKISTSTNCATIKF

>RYR60032.1 hypothetical protein Ahy_A04g017131 [Arachis hypogaea]
MMMKKVCAVLVVALMVLVEVAPMAEAVTCTPTELSPCLGAITGGSPPSSVCCQKLRAQKPCLCNYIKNPA
LRTYVNSPGARRVASSCGVPLPSC

>RYR27153.1 hypothetical protein Ahy_B02g061489 [Arachis hypogaea]
MAKLAPCVVLMLCMAIVGAPIAKAAIQCSFVTKSIAPCFGYLKSGGTVSGPCCSGIQNINGTAKTTSDRQ
AVCNCLKSAAASLGSQINPNNAASLPGKCGVSIPYKISTSINCSSIK

Pathogenesis-related protein, PR-10

>sp|P26987.1|SAM22_SOYBN RecName: Full=Stress-induced protein SAM22; AltName: Full=Pathogenesis-related protein 10;
AltName: Full=Starvation-associated message 22; AltName: Allergen=Gly m 4
MGVFTFEDEINSPVAPATLYKALVTDADNVIPKALDSFKSVENVEGNGGPGTIKKITFLEDGETKFVLHK
IESIDEANLGYSYSVVGGAALPDTAEKITFDSKLVAGPNGGSAGKLTVKYETKGDAEPNQDELKTGKAKA
DALFKAIEAYLLAHPDYN

>CAA56142.1 pathogenesis related protein [Cicer arietinum]
MGVFTFEQETASTVPPAKLYKAMVKDADVIIPKAVDAIKTVETVEGNGGPGTIKKLTFVEGGQTLYVLHK
IEAIDEANLGYNYSIVGGAGLSETVERYHFEAKLCEGPNGGSIGKVSVKYQTKGDAKPNEKEVQEGKAKG
DALFKAIEGYVLANPNYN

>ACD39391.1 pathogenesis-related class 10 protein [Arachis hypogaea]
MGVFTFEDEITSTLPPAKLYNALKDADTITPKIIDDVKSVEIVEGNGGPGTIKKLTIVEDGETKFILHKV
ESIDEANYAYNYSVVGGVALPPTAEKITFETKLVEGPNGGSIGKLTLKYHTKGDAKPDEEELKKGKAKGEGLFRAIEGYALANPSQY
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Appendix 2
Calculation of Identity and Similarity Using Sias

IDENTITY: PR-10 SIMILARITY : PR-10

Cica 4 _ Cic a 4
Gly m 4 6835 NGO Gly m 4 77.2
Arah8 67.51 o7 [ Arah 8 77.07 7898 |00

Cica 4 Gly m 4 Arah 8 Cica4 Gly m 4 Arah 8
Sequence similarity (%) among PR-10 protein sequences.

Sequence identity (%) among PR-10 protein sequences.

IDENTITY: nsLTP

Ara h 16 _
Ara h 17 27.65

Lenc3 30.85 ?-

Pis s 3 31.91 54.7 6779 [N

Cica3 38.29 54.31 68.96 71.55 [

Lup an 3 28.72 49.57 55.08 55.83 57.75 [0

Phav 3 29.78 50.43 51.3 54.78 56.52 59.3 [0
Ara h 9.0101 27.65 52.58 59.48 63.79 60.34 58.62 s [N

Arah 16 Ara h 17 Lenc3 Piss 3 Cica3 Lup an 3 Phav3 Arah 9.0101

Sequence identity (%) among NsLTP protein sequences.

SIMILARITY: nsLTP

Arah 17 w48 [N

Lenc3 45.74 61.53

Pis s 3 47.87 64.1 74.57

Cica3 51.06 62.06 74.13

Lup an 3 40.42 58.97 62.71 63.79

Phav 3 43.61 60 64.34 63.47 65.21 70.43

Ara h 9.0101 41.48 60.34 68.1 70.68 68.1 67.24 70.43

Ara h 16 Ara h 17 Lenc3 Piss 3 Cica3 Lup an 3 Phav 3 Ara h 9.0101

Sequence similarity (%) among NsLTP protein sequences.

IDENTITY: 11S Globulin SIMILARITY: 11S Legumin

Piss 2 Piss 2 -

Cica6 15.72 Cica 6 23.38

Glym6 1737  55.35 Gly m 6 26.46 E-

Arah3 16.75 512 c0.2 [N Arah 3 2644  58.87 69.00 |GG
Piss 2 Cica 6 Gly m 6 Arah 3 Piss 2 Cica 6 Glymé Arah3

Sequence identity (%) among 11S Globulin protein Sequence similarity (%) among 11S Globulin protein

sequences. sequences.
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IDENTITY: 7S Globulin

Cica1

Arah 1 *_

Glym5 37.74 234 [N

Lup an 1 40.83 42.88 49.09

Pis s 1 47.26 48.85 52.28 ?_

Len ¢ 1.0101 51.67 52.87 54.3 56.69 s.19 |G

Cica1 Arah 1 Glym5 Lup an 1 Piss 1 Len c 1.0101

Sequence identity (%) among 7S vicilin protein sequences.

SIMILARITY: 7S Globulin

Len ¢ 1.0101 60.76 64.11 66.02 66.02 .06 O

Cica1 Arah 1 Glym5 Lup an 1 Pis s 1 Len c 1.0101

Sequence similarity (%) among 7S Vicilin protein sequences.

IDENTITY: 2S Albumin

Arah7
Arah 2 38.12
Arah 6 34.48 54.48

Glym 8 25.94 35.44 32.41 100
Lup an & 34.64 35.94 34.48 39.21 w0

Arah7 Arah 2 Arah 6 Glym 8 Lup an §

Sequence identity (%) among 2S Albumin protein sequences.

SIMILARITY: 2S Albumin

Arah7
Arah 2 44.37

Arah6 39.31 61.37
Glym 8 36.7 41.13 42.06
Lup an 6 38.56 42.48 42.06 48.36
Arah7 Arah 2 Arah 6 Glym 8 Lup an §

Sequence similarity (%) among 2S Albumin protein sequences.
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Appendix 3
Multiple sequence alignment and conserved motifs visualization using Jalview

1490 150
Gicad/1-158 u u rvp uvx vn GNGGPGT I KKLT LYV [ AB nvn 18KVSV o NEK V(E DALFK VLANE (YN
Glynd/1-168 INSPVA wr NV AL sr s KFV v 'o A KIT Ds AGKLTY NODEL) T ADALF K LLAHR YN
Ah/1-157 n |r TLP K ‘FIT € PGT [ KF | \ ABKIT Er \ 1GKLTL DEE LI K EGLER ALANE 50

T 7 5 4 7 5 [T 3 3

O T T n " r

i [T HE IR e | dl Nalwlo 000 D W IIL

Consensus

MGVFTFEDEI+STVPPAKLYKALVKDAD+ | |PKA+D++KSVE+VEGNGGPGT I KKLTRVEDGETKFVLHKIE IDEANLGYNYSVVGGAAL '+ TAEKITFE+ KLY EGPNGGS IGKLTVKY+ TKGDAKPNE+EL) +GKAKGDALFKAIEGY+LANP YN

QOccupancy I

Multiple sequence alignment among PR-10.

0 IR I I A o 1 W
Arah16/1-9¢ MM - MKKVCAVLVVALMVLVEV PMAE-AVTET--PT -SPPSSVEEGQ (LRA------- .- QKPC N ALRTYVNSPGARIVASSEGMPLRESC- - - - - -vvvnnns
Arah 17/-117 ««MAKLAPCVVLM. - LCMAIVGAP | AKARIQESFVTK| ~GTVSEGPEES ' IQNINGTAKTTSDRQA ' KS AASLGSQINPNNAASLPGKEGMS IPYKISTSINISSIK: -«
Lenc3/1-118 +MASLRVSCLVAL - -MCMVV I SAPMAEARISBGTVSG L -PGPSFICCG VKRLNGAARTTIDRRA . (S| AGS|-SGLKPGNVATLPGKEGMRLRYTISTSTN NTIRF .-
Piss¥/1-120 MATSMKLACVALV - - MCMVV | - APMAEAALSEG TVSG) TYLQAPNNASPPFPECA VKKLLGAATTTPDRQA . (S AGS|-SRLNTNNAAALPGKECGMS IPYKISTSTN INTIKF:-:--
Cica¥/1-116 ~MASMKVVCVAL - -MCI-VI-APMAESAITEGRVDT, --PGPSAALEG VRNLNSAAVTTPDRQA BN VMNIBYKISTSTN ATIRV- - -
Lupan3¥/1-120 ~MAS IKVACVV-L--MCMAVVAARP IAQ- &I TEGAVVG -GAVPFSEEG 'VKSLVSSAQTTADKRT ' GMSVPYKISVSTN JATYVLFSLF
Phavd/1-115 ~MASVKFACVV-V- - LCMVVVGAHTAQ-GMTEGQVAS GECN VRNIMNSARSTADRRG GMNIPYKISTSTN ASIN-----
AraH9.0101/1-116 - MASLKFAFVM- L - - VCMAMVG FMVNAEIS GAVNS LTKG- -GAPPFACECS VRGLLGALRTTADRQA . GMS IPYKISTSTN JATIKF -«

Conservation

[ T
4 "6[9742011102307¢05 7T+ TH2380.-33663878480785 40°6623231201210- -+ -+

i T L 1
1

TYLQGGNNG'P*F"CCG 'VRNLNGAARTTADRQA (CNCLKS AGSI'SGLNFNNAA\LF‘GKCGVStFYKISTSTN JATIKFFSLF

Occupancy I |
[ | - I - | | 4L

Multiple sequence alignment among nsLTP.

Quality

Consensus

MMASMKVACVL!VAMM!VGAFMEAAI TCC\Q\:‘G

o e g0, @0 @ o om0 om0 30 50
Siss2/1-571 RTQQGEERDAI IKVSREQIEELR- - -KLAKSSSKKSLPSEFEPFNLRSHKPEYSNKFBKLFEITPEKKYPQEQDEDILVSCVEINKG IVVELVNEBKGNLELLGL
Tead/1-496 ROQPHHHSRGGSKSQRDONGFEETICTARLHONIGSSSSPD | - - - - - - v v v v v NPQABR- IKTVTSFDLQAERFEKESAEFGSEHKN NSIEYALKGRARLLYA- -
5lm&/1-495 DKHCQRPRGSQSKSRRNGIDETICTMRLRHNIGATSSED ! - - - - v v v v v NPQABS-VTTATSLDFPAR AEFGSERKN NSIEYALNGRAL I -QV- -
4ah ¥1-537 ERQQDRRRGROGSROGROGNGIEETICTASVKKNIGRNRSED |- - -« v v v v v v vt NPQAGS - LKTAHDLNLLIIHW GLESAEYGNLYRN HSIEYALRGRAHV-QV- -
Zonservation . I I - I | I I I I - I - l I - I I I . | .
78634263 5453566376 76---50360585666 76---n-nocsson 77°6:76 655755 84 3+586786+5 sf 3ec+7885 30-67--
Quality
Consensus

Sv= S = y . y %
R"OO*F*‘RB*‘*SK*RRNOIEETIC"ARLCKNICH'SSPO|FEPFNLFSHKPEVNPOAOSL‘KTATSLDLPALRW’L*‘LSAEFOSL'KNA FVPHYNL ANSI+YAL+0RA+LO0V§I

Multiple sequence alignment among 11S Legumin.
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w  m  m e b wm am -
asésaad o 1 snsve | W BB WR T 1 afeneosince .. ‘sgeeaforcioffant as i
sTRszon a atwar n unellan T
o K s MR vy 1 e s R  faaanco o ellan v
At e L eeevian i pa
ok o rferoem i oneecorfer seofior *
Lot amavn e KmaE | T sl Ry “seeisoner Tualan e

[PV vevae

Multiple sequence alignment among 7S Vicilin.

0 2
v

g o, 2, 9 o 8 8,0 8, ®., P, 0,
Aah /1160 (VALLGALEVVASATRWD! QRANLRP) e coiianinaivennsniannen PYSRRGSRORQPGESDEND QREENELN
Aahyri . VALALFLEAAHASAR +0-0-WE- L ERANERPEEQHLMOK1QRDEDSYORDPYSPSQDPYSPSQDPDRROPYSPSPYDR) +-AGSSQOH ERBONELN
Aahit(d8 (VALLALVEVARASAM- +RRERGR: - KPRROH IMORIMGEQEQYD -« v vvvvvrnniininnninnns SYDIRS - TRES00 QREGDELN
G188 LISLLFCIARTESAS oo v s oKe o oW o Qo vMETPBEKHIMEK DOONK L.« o oo o RTMRORINYIRRN- EGKDEDEEEEGH JOKBHTEMS
Lupanl 1183 - - TALVAARVLVWRTS . oooe ke FO- 08 anvNURHBENNI AoR1 Avvereeanseoenes LKLROTKKVILRH- RSSOEYSEESEE DORBEQLN
Consenation
748 2767767+83306384 e+ s 4ror00. 0 34450° 05 0748 03" 6 04700040400542200 0 e s rersrorevererrrres 203573011 rs 430045

Consansus v
: -8 hARKE

MMAKLT ILVALLL#LLVAHASA+WOPDRGSR++ RWQAP++GDDSCOROLORVNLRPCEQHIMQR IO

Oecupancy | I I

Multiple sequence alignment among 2S Albumin.

CEALQO I

w ., ® ., @ ooy .
WPAGOEPVASDOECAQELAPER- VOVTKPLRPL. .o
Q0RAQEQ. - - -+ .- OF KRENRNLPOGCOLRAPORCDLEVESOORORY
QDREMVE. QF KRKHUDLAGOCNF RAPPREDLDVNOGRE - - -
EEKQ:KK: «KMEKERINLATMCRFGPMIQCDLSSDD o v e
sveee s QLEQEREKLPRTCOFOPLRRCDVNPDEE. .. ..

4585448023+ s errs 88347

NQS++L+GROQEQASOGECAQQ+ +RELRNL+Q4 COFRP+#RCDL+ VD4 G4+ DRY

410547636470012421110.« -+ -«
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