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Abstract

Proteins make up a large percentage of the Brassica seed and are second only to the oil in
economic importance with uses for both animal and human nutrition. The most abundant
proteins reported in the seeds of Brassica are the seed storage proteins cruciferin and
napin, belonging to the 12S globulin and 2S albumin families of proteins, respectively. To
gain insight into the Brassica rapa seed proteome and to confirm the presence and relative
quantity of proteins encoded by candidate seed storage genes in the mature seed, shotgun
proteomics was carried out on protein extracts from seeds of B. rapainbred line R-0-18. Fol-
lowing liquid chromatography tandem mass spectrometry, a total of 34016 spectra were
mapped to 323 proteins, where 233 proteins were identified in 3 out of 4 biological replicates
by at least 2 unique peptides. 2S albumin like napin seed storage proteins (SSPs), 11/12S
globulin like cruciferin SSPs and 7S globulin like vicilin SSPs were identified in the samples,
along with other notable proteins including oil body proteins, namely ten oleosins and two oil
body-associated proteins. The identification of vicilin like proteins in the mature B. rapa seed
represents the first account of these proteins in the Brassicaceae and analysis indicates
high conservation of sequence motifs to other 7S vicilin-like allergenic proteins as well as
conservation of major allergenic epitopes in the proteins. This study enriches our existing
knowledge on rapeseed seed proteins and provides a robust foundation and rational basis
for plant bioengineering of seed storage proteins.

Introduction

It is estimated that up to a billion people worldwide, from both developing and developed
nations, do not have an adequate intake of protein in their diet which leads to impaired growth
and increased risk of disease [1, 2]. To overcome this deficiency there is a push to identify sus-
tainable supplies of both animal and plant protein for human consumption in order to lower
greenhouse gas emissions and improve the protein supply chain in agriculture.
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Rapeseed is the second-most abundantly cultivated oilseed crop globally [3-5]. After extrac-
tion of oil, about 1.2 million tons of defatted rapeseed meal is produced globally on an annual
basis. This meal contains about 35-45% protein (dry weight) bringing it close to soybean for
protein value [6-8]. This protein rich by-product has a nutritional content comparable to milk
casein [9], egg protein [10] and animal proteins [7], with a balanced amino acid profile high in
methionine and cysteine [10], providing important sulphur containing amino acids. However,
the meal is primarily used to boost the nutritional value of animal or aquaculture feed or as a
soil supplementation product [11, 12], rather than as a source of proteins for human consump-
tion. This is primarily due to the presence of proteins that may cause allergenic responses as
they pass through the human digestive system [13-15].

B. rapa is the highest oil-bearing species and therefore one of the economically most impor-
tant species in the tribe Brassiceae belonging to the crucifer family [16]. In contrast to allopoly-
ploid B. napus (AC genome), B. juncea (AB genome) and B. carinata (BC genome), B. rapa is a
diploid species and contains only the Brassica A genome [17, 18]. In addition to oilseed crops
(subsp. Trilocularis and oleifera), B. rapa encompasses edible leafy vegetables like bok choy or
pak choi (subsp. chinensis), bomdong (var. glabra), Chinese cabbage (subsp. pekinensis), choy
sum (subsp. parachinensis), komatsuna (subsp. perviridis), napa cabbage (subsp. pekinensis),
rapini or broccoli rabe (var. ruvo) and tatosi, spoon mustard or tat choy (subsp. narinosa); root
and tuber crops like Japanese vegetable turnip (subsp. rapa) [19-22]. Although some seed stor-
age proteins have been partially characterised and allergenicity studies have been carried out
on a few proteins from B. napus and S. alba, seed storage proteins and their potential allerge-
nicity have not been well explored for B. rapa [23-31].

The Brassica seed storage proteins napin and cruciferin, two of the most abundant proteins
in the seed, have been identified as the most likely candidates for triggering allergies, with key
epitopes identified in their sequences [15, 32-35], however evidence shows other seed proteins
present in other species outside the Brassica family, namely 7S globulin type vicilins, and oil-
body proteins like oleosins and non-specific lipid transfer proteins may also elicit an allergenic
response [36, 37].

More information is needed on the protein sequence, structure and biochemistry of Bras-
sica rapa allergens. This would allow for biotechnological approaches which could manipulate
the quantities of these proteins in the seed and lower the amount of allergenic proteins while
not compromising the total amount of protein. This approach has recently been carried out
using CRISPR/Cas9 (clustered regularly interspaced short palindromic repeat-associated pro-
tein-9 nuclease) gene editing technology in the Brassica, Camelina sativa whereby deletions
were generated in three of the 12 genes encoding cruciferin to successfully improve seed pro-
tein composition [38].

Recent sequencing of the genomes of Brassica rapa inbred lines Chifu-401 v3 [39] and R-
0-18v2.2 [40], two of the most widely cultivated genotypes of rapeseed and Canola, has pro-
vided important information on the gene families for the seed storage proteins and their sim-
ilarity to known allergenic proteins [12]. In this study a proteomics approach using LC-MS/
MS was carried out on single seeds of B. rapa R-0-18 to validate the presence of predicted
seed storage protein-coding genes, and to catalogue the proteins in the seed which will fur-
ther understanding of their functions and identify regulatory proteins that may be targeted
to alter the amount of proteins of interest including those involved in oil accumulation, dis-
ease and pest sensitivity/resistance and those considered allergenic. Using this approach, we
were able to identify the presence of the seed storage protein vicilin for the first time within
the Brassica family.
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Materials and methods
Seed materials

Non-genetically modified seeds of Brassica rapa inbred line R-o0-18, were collected from the
Southern Cross Plant Science seed repository. In this study, four pooled populations, each con-
sisting of seeds from 4 different plants were used.

Extraction of protein from seeds

Protein was extracted from seeds according to the method described in [41] with some modifi-
cations. In summary, seeds were placed in 2.0 mL PCR grade Safe Lock microcentrifuge tubes
(Eppendorf AG, Germany, Lot: D15893R) with a single 5 mm stainless steel bead (Qiagen
GmbH, D-40724, Hilden, Cat. No. 69989). Methanol (200 pL of 100%) was added as solvent
and seeds were macerated using a ball grinder/homogeniser (TissueLyser Qiagen, Retsch
GmbH, Germany) by shaking in a precooled adapter for 20 cycles per second for two min with
a one min rest interval. Extracts were then centrifuged at 4°C in a Sigma 4K15 Laboratory cen-
trifuge (Sigma Laboratory Centrifuge 4K15, Germany), at 10,000g for 20 min, followed by dry-
ing in a speed vacuum dryer (Eppendorf concentrator plus 5301 Eppendorf, USA) at 30°C
under vacuum.

TCA precipitation

Trichloroacetic acid (TCA) precipitation of the dried samples was carried out according to
the protocol of Barkla et al. [42] with minor modification. In summary, 500 pl MilliQ water
(Advantage A 10, Millipore, USA) was added to the dried samples and vortexed lightly. This
was followed by addition of 100 pl of 10X TE (standard Tris-EDTA buffer) [43] and 100 pl of
0.3% NaDoC (Sodium deoxycholate). Finally, 100 pl of 72% TCA was added, and the samples
were vortexed and incubated on ice for one hour. The samples were then centrifuged at 4°C
for 20 min at 11000g. The supernatant was carefully aspirated, and the pellet was resuspended
in 500 pl of 90% methanol. The sample was incubated in a -20°C freezer overnight. The sam-
ples were then centrifuged at 4°C for 20 min at 11000¢ and the supernatant aspirated. The pel-
lets were air dried and then stored at -80°C.

NanoHPLC, mass spectrometry and protein identification

Mass spectroscopic analysis was carried out on the protein samples at the Institute for Molecu-
lar Biosciences proteomics facility at the University of Queensland, Brisbane. The extracts
were analysed by Shimadzu Prominence NanoHPLC- MS/MS on an Eksigent, Ekspert nano
LC400 uHPLC (SCIEX, Canada) coupled to a Triple Time of Flight (TOF) 6600 mass spec-
trometer (SCIEX, Canada) equipped with a PicoView nanoflow (New Objective, USA) ion
source. Five pL of each trypsin digested extract was injected onto a 75um x 150mm ChromXP
C18 CL 3 pm column (SCIEX, Canada) at 400 nL/min and a column temperature of 45°C.
Mobile phase contained two solvents, solvent A and solvent B. Solvent A consisted of 0.1% for-
mic acid in water and solvent B contained 0.1% formic acid in acetonitrile. Linear gradients of
5-30% solvent B were run over 120 min at 400 nL/minute flow rate, followed by a steeper gra-
dient of 30% to 90% solvent B for 3 min, then 90% solvent B for 17 min, for peptide elution.
The gradient was then returned to 5% solvent B for equilibration prior to the next sample
injection. The ion spray voltage was set to 2600V, declustering potential (DP) 80V, curtain gas
flow 25 psi, nebuliser gas 1 (GS1) 30 psi, interface heater at 150°C. The mass spectrometer
acquired 100ms full scan TOF-MS data followed by up to fifty 50ms full scan product ion data
in an Information Dependent Acquisition (IDA) mode. Full scan TOF-MS data was acquired
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over the mass range 3501500 m/z and for product ion MS/MS, 100-1500 m/z. Ions observed
in the TOF-MS scan exceeding a threshold of 100 counts and a charge state of +2 to +5 were
set to trigger the acquisition of product ion MS/MS spectra of the resultant 50 most intense
ions followed by data acquisition. Raw spectral data was submitted to the Southern Cross Uni-
versity research portal (https://researchportal.scu.edu.au/) and is available under 10.25918/
data.133.

Analysis of proteomic data

Spectral data from the mass spectrometer was acquired and processed using Analyst TF 1.7
software (SCIEX, Canada). A combined database was generated from the B. rapa R-0-18 v2.2
database annotated in house at Southern Cross Plant Science, Southern Cross University [43,
245 proteins) [40], merged with previously reported sequences publicly available in the Uni-
prot and NCBI protein databases including (a) 1.7/2S albumin or napin (b) 11/12S globulin or
cruciferin (c) 7S globulin or vicilin (d) oleosin, and (e) putative napin sequences characterised
in B. rapa [15], (S1 and S2 Tables in S1 File) (f) putative napin, cruciferin and vicilin sequences
characterised in B. rapa determined by performing BLASTP analysis with the corresponding
cruciferin and vicilin sequences from A. thaliana [15]. ProteinPilot 5.0.2 (SCIEX, Canada) was
used to search spectra against the combined database, visualize fragmentation evidence of
identified peptides, process qualitative and quantitative proteomics data and encode the output
mzIdentML file (Fig 1) [44]. To interpret, organize, validate and visualize the information,
Scaffold 4.8.7 (Proteome Science) was used [45, 46].

Gene ontology enrichment analysis

Proteins identified in at least 3 out of 4 biological replicates with at least 2 unique peptides
were selected for downstream analysis. Sequences of identified proteins were compared against
the UniprotKB Arabidopsis thaliana database using the Basic Local Alignment Search Tool
(BLASTP). Uniprot IDs of matched Arabidopsis homologs were then submitted to DAVID
v6.8 (Functional Annotation Bioinformatics Microarray Analysis database https://david.
nciferf.gov/, 20.04.2020) [47] for functional annotation of identified proteins and Gene
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Fig 1. Overview graph of proteomics pipeline. The LC-MS/MS proteomics workflow is illustrated using ovals to represent the key steps within the
workflow and the arrows connecting them.
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Ontology (GO) enrichment analysis using the hypergeometric method with Benjamini false
discovery rate (FDR) correction.

Multiple sequence alignment and phylogenetic analysis

Multiple sequence alignment was performed using Clustal Omega (https://www.ebi.ac.uk/
Tools/msa/clustalo/) (S1 Table in S1 File) [48]. Aligned sequences were formatted using
MView [49]. Evolutionary relationships were determined by phylogenetic analysis using the
online NGPhylogeny.fr web resource (https://ngphylogeny.fr/workflows/oneclick/, 30/05/
2020).

Sequence analysis and epitope mapping and of vicilin proteins

To obtain more insight into the allergenicity of vicilin like proteins, epitope mapping was per-
formed according to the method described in [15, 50]. In summary, previously documented
vicilin proteins from diverse species representing known allergens reported in the protein
databases (S1 Table in S1 File) were mapped to the sequences identified in this study (S5
Table in S1 File), to determine conservation of IgE-binding epitopes [50-52].

Results

Mass spectrometric data was searched against a database made up of the Brassica rapa R-0-18
genome annotation version 2.2 comprising 43,245 protein entries [53] which was combined
with putative and published sequences of seed storage and oil body proteins [15] (S1 and S2
Tables in S1 File). The data obtained were analysed with ProteinPilot 5.0.2 software (SCIEX),
then visualized and validated using Scaffold 4.8.7 (Proteome Science) employing a minimum
protein threshold of 99.9% and peptide threshold of 95% (S3 Table in S1 File).

A total of 34016 spectra were mapped to 323 proteins (S3 Table in S1 File). These proteins
ranged in theoretical molecular weight from 7 kDa (Bra000692) to 175 kDa (Bra026064) (54
Table in S1 File). A Venn diagram was constructed (Fig 2) to show how the proteins were dis-
tributed between the biological replicates (Pool 1 to 4). A total of 233 proteins were identified
as present in at least 3 out of 4 biological replicates with at least 2 unique peptides (S4 Table in
S1 File) as indicated by the numbers within the red outline (Fig 2). Of these 164 were identified
in all four biological replicates as indicated by the middle square inside the red outline (Fig 2).

Gene ontology (GO) terms for the identified proteins were initially obtained by BLASTP
search against protein sequences in the Arabidopsis database in NCBI. This was refined using
manual curation taking into account both experimental evidence available in the literature for
protein homologs, detailed sequence analysis, as well as verified information from the Uniprot
database [54]. The characterised proteins were then grouped according to their gene ontology
(GO) terms within the categories of cellular component and molecular function. Ten different
cellular component categories were mapped to the identified proteins (Fig 3). The majority of
the proteins identified were associated to the cytoplasm (50.6%), while 8.1% were associated to
lipid/oil bodies and 6.4% to vacuoles. Fourteen of the identified proteins were unable to be
assigned to any cellular component.

Identified proteins were then grouped according to their molecular function [55], and the
percent contribution of proteins to each functional group compared in Fig 4. The majority of
these were directly linked to cellular metabolic processes, including carbohydrate and lipid
metabolic processes, as well as cellular homeostasis. There was also a considerable grouping of
proteins in the category of response to stress and translation. Proteins grouped in the nutrient
reservoir category were all classified as seed storage proteins (SSP), representing 4.72% of all
non-redundant proteins identified. This group was made up of 2S albumin like napins, 11/12S

PLOS ONE | https://doi.org/10.1371/journal.pone.0253384  July 9, 2021 5/23


https://www.ebi.ac.uk/Tools/msa/clustalo/
https://www.ebi.ac.uk/Tools/msa/clustalo/
https://ngphylogeny.fr/workflows/oneclick/
https://doi.org/10.1371/journal.pone.0253384

PLOS ONE Brassica rapa seed shotgun proteomics

Pool 2 Pool 3

Fig 2. Venn diagram showing the distribution of unique and common non-redundant proteins among the four biological replicates. The
overlapping regions show numbers demonstrating the proteins that were expressed in at least three biological replicates with 2 unique peptides Proteins
within the red outline are those present in all biological replicates (Pool 1 to 4). The identities of the expressed proteins are detailed in S4 Table in S1
File.

https://doi.org/10.1371/journal.pone.0253384.9002

globulin-like cruciferins and 7S globulin like vicilins [56]. In addition to the napins Bra041165,
BraA03000889 and BraA01001883, all previously predicted Brassica rapa napin gene products
[15] were found to have high percent identity and coverage with the napins identified by
LC-MS/MS at the protein level, and the percent identity and coverage for these are reported in
S8 Table in S1 File. In total, seed storage proteins made up on average 20.3% of the total spectra
identified, with 14.8% of the spectra associated to cruciferins, and 2.6% associated with napins.
Another 2.8% of the seed storage protein spectra were associated with 7S-globulin like vicilins,
suggesting that these proteins are also a major seed storage protein in the seeds of Brassica
rapa.

As expected for an oil seed crop, a large number of oil/lipid body proteins, namely oleosins
and oil-body associated proteins as well as lipid transfer proteins were identified (Fig 3 and S5
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Fig 3. Distribution of proteins identified from Brassica rapa R-o0-18 seed extract according to GO cellular component annotations. The proteins
identified from Brassica rapa R-0-18 seed extract using LC-MS/MS were categorized based on Gene Ontology (GO) annotation as described in Material
and Methods. Ten ‘cellular component’ categories were assigned to 219 proteins with 14 unknown proteins remaining uncategorized.
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Table in S1 File) [57-59]. Oleosins and other oil body associated proteins accounted for 19.8
and 1.3%, respectively of the total spectra in the seed.

Gene Ontology (GO) term enrichment analysis using the DAVID functional annotation
tool, was undertaken to test the over-representation of GO terms within the list of identified
proteins compared to the natural abundance in the reference background Arabidopsis dataset
to gain insight into their biological significance in the seed proteome. A total of 181, 189, and
157 proteins from the identified proteome were assigned to a biological process, cellular com-
ponent, or molecular function GO annotation term, respectively. GO enrichment of molecular
function identified 14 categories showing enrichment (Fig 5) with the most significantly
enriched in our dataset being structural constituent of ribosome (p-value: 6.4E-17), copper ion
binding (p-value: 2.2E-14), nutrient reservoir activity (p-value: 0.000000011), mRNA binding
(p-value: 0.000000061) and glutathione transferase activity (p-value: 0.00019). The enriched
GO terms associated with biological processes totaled 46 (Fig 5B), with those relating to stress
responses showing the most significant enrichment compared to the background dataset,
including response to cadmium ion (p-value: 1.10E-24), response to salt stress (p-value: 2.1E-
13), response to heat (p-value: 3E-13), response to cytokinin (p-value: 3.3E-10), response to
abscisic acid (p-value: 1.8E-09); and response to cold (p-value: 5.9E-09). Translation and oxi-
dation-reduction processes were also enriched significantly (p-value: 0.0000013 and p-value:
0.019, respectively). Cellular component GO terms significantly enriched totaled 32 (Fig 5),
and included the most enriched related terms of cytosol (p-value: 2.2E-46), and cytoplasm
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Fig 4. Distribution of proteins identified from Brassica rapa R-o0-18 seed extract according to GO molecular function annotations. The proteins
identified from B. rapa R-o0-18 seed extract using LC-MS/MS were categorized based on Gene Ontology (GO) annotation as described in Material and
Methods. Seventeen ‘molecular function’ categories were assigned to 226 proteins with 7 unknown proteins remaining uncategorized.

https://doi.org/10.1371/journal.pone.0253384.9004

(p-value: 1.5E-22) as well as membrane and plasma membrane (p-value: 1.6E-12 and 6.6E-10,
respectively).

The identification of five 7S globulin-like vicilin proteins provides the first experimental
evidence of these proteins in Brassica (S5 Table in S1 File), fragmentation evidence for all high
confidence peptides (>95%) that matched the vicilin sequences in all four pooled populations
are shown in S1 Fig. Previously vicilin proteins in the B. rapa R-0-18 genome had only been
inferred from partial complementary DNA (cDNA) sequences, RNAseq data or expressed
sequence tags (ESTs), and based on sequence similarities to known legume vicilins [59, 60].
Multiple sequence alignment of the five identified B. rapa vicilins with vicilin and vicilin-like
protein sequences from Arabidopsis thaliana, Cannabis sativa, cashew (Anacardium occiden-
tal), narrow-leaf blue lupine (Lupinus angustifolius), white lupine (Lupinus albus), sesame
(Sesamum indicum), pistachio (Pistacia vera), European hazel (Corylus avellana) and peanut
(Arachis hypogaea) can be seen in (Fig 6). The alignment indicates significant sequence iden-
tity of the five identified B. rapa vicilins with other vicilin and vicilin like proteins [51, 61, 62].
To confirm this, a pairwise sequence comparison analyses for percent sequence identities
(PIDs) was performed comparing the known vicilin sequences in S1 Table in S1 File with the
identified 7S globulin like vicilins using CLC Genomics Workbench v3.6.5 (QIAGEN Bioin-
formatics). A distance matrix, expressing the nearest neighbour distance was created from a
multiple sequence alignment with the sequences of similar length using the distmat server
(https://www.bioinformatics.nl/cgi-bin/emboss/distmat, 3, 08, 2020). The pairwise compari-
son shows that there are high sequence similarities among the identified B. rapa 7S globulin
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Fig 5. Gene Ontology (GO) term enrichment analysis of identified Brassica rapa seed proteins by DAVID. Gene Ontology (GO) term enrichment
analysis was carried out using the hypergeometric method with Benjamini false discovery rate (FDR) correction. MF, CC and BP represents molecular
functions, cellular components and biological processes, respectively. Rich factor is the ratio of the number of identified proteins annotated in the given
GO term pathway to the number of all proteins from the database annotated in the pathway.

https://doi.org/10.1371/journal.pone.0253384.g005

like vicilins and previously identified vicilin sequences suggesting there are close evolutionary

relationships between members of this cupin superfamily [15, 63, 64]. A distance matrix was

constructed based on the score of the evolutionary distance between each pair of sequences (S2

and S3 Figs) [65, 66].
Crystallographic studies suggest that all vicilin proteins are composed of two domains, con-

sisting of 11 B-sheets within the N-terminal region, and 3 to 4 o-helices at the C-terminus of
the protein [51, 61, 67]. To confirm the presence of these domains in the B. rapa, vicilin pro-
teins identified in this study, the full-length sequences of identified vicilins were analysed
using SWISS-MODEL (https://swissmodel.expasy.org/, 20.06.20) to perform tertiary structure
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Fig 6. Multiple sequence alignment of the 7S globulin-like vicilin protein sequences identified in Brassica rapa. 7S
globulin-like vicilin protein sequences from B. rapa R-o0-18 seed proteome were aligned with sequences from
Arabidopsis thaliana, Cannabis sativa, cashew (Anacardium occidental), narrow-leaved blue lupine (Lupinus
angustifolius), white lupine (Lupinus albus), sesame (Sesamum indicum), pistachio (Pistacia vera), European hazel
(Corylus avellana) and peanut (Arachis hypogaea) available in public domain databases. Ep = epitopes. The orange
boxes delineate known Ara h 1 epitopes [50], dark blue boxes outline known Ana o 1 epitopes [52], grey boxes
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B. Rapa R-0-18
vicilin 1 (Bra014536)

B. Rapa R-0-18
vicilin 4 (Bra003060)

delineate known olive vicilin T-cell epitopes abbreviated as OVTE and yellow boxes bound the known olive vicilin B-
cell epitopes abbreviated as OVBE [51]. All the epitopes are listed in Table 1 and the corresponding sequences
identified in the vicilin-like proteins in B. rapa. pid = percent sequence identity. Blue boxes show the location of the
conserved proline and glycine residues.

https://doi.org/10.1371/journal.pone.0253384.9006

prediction. High-resolution three-dimensional structure models of the identified vicilin pro-
teins were drawn without ligands, as homo-trimers, based on the available crystal structures of
vicilins (https://www.rcsb.org/) as template. Details of the 3D models with the quality scores
and global model quality estimate (GMQE) and qualitative model energy analysis (QMEAN)
values are presented in S6 Table in S1 File [15, 68]. The best models from the tertiary structure
analysis based on GMQE and QMEAN values confirmed that the identified vicilin proteins in
the B. rapa R-0-18 seed proteome possess this uniquely shared characteristic property of vici-
lins, with B-sheets in the N-terminal region and a-helices at the C-terminus (Fig 7) [51].
Within these two domains vicilin proteins show conserved glycine and proline residues
located 15 amino acid residues apart [67, 69]. This motif is conserved in the B. rapa vicilins
(Fig 6, blue boxes). Additionally, as noted in other vicilins, there was a lack of cysteine residues
and a high abundance of glycine, lysine, glutamic and aspartic acid residues [70-72].
Phylogenetic analysis carried out with well characterized full length vicilin proteins [50-52]
showed the evolutionary relationship of the five identified vicilin proteins from B. rapa to vici-
lins from other species (Fig 8). B. rapa vicilin Bra014536 was observed to cluster with the A.
thaliana vicilin (At3g22640), whereas vicilin Bra 025745 was more closely related to the Can-
nabis sativa 7S vicilin-like protein (Cs7S, A0OA219D1T?7) (Fig 8, S1 Table in S1 File). The other

" B. RapaR-0-18 B. Rapa R-0-18
vicilin 2 (Bra025745) % vicilin 3 (Bra033857)

B. Rapa R-0-18
vicilin 5 (Bra022682)

Fig 7. Three-dimensional structure of the vicilin like seed storage proteins identified in Brassica rapa. Structural modelling was carried out using
the SWISS-MODEL program and was based on the available crystal structures of vicilin (S6 Table in S1 File). The green shading indicates the location
of B-sheets in the N-terminal region and the blue shading indicates o-helices at the C-terminus.

https://doi.org/10.1371/journal.pone.0253384.9007
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Fig 8. Phylogenetic tree of vicilin-like proteins. The phylogenetic tree was constructed using the maximum likelihood method in NGPhylogeny.fr
web resource (https://ngphylogeny.fr/workflows/oneclick/, 30/05/2020). The tree was constructed using the five 7S globulin-like vicilin protein
sequences identified in Brassica rapa R-o0-18, as well as 7S globulin like vicilin protein sequences reported in different plant species including
Arabidopsis thaliana (At3g22640), Cannabis sativa (Cannabis_vicilin), cashew (Anacardium occidental) (ANA_O-1 and ANA_O_2), narrow-leaved
blue lupine (Lupinus angustifolius) (CONB1_LUP), white lupine (Lupinus albus) (CONB2_LUP), sesame (Sesamum indicum) (SESIN), Korean pine
(Pinus koraiensis) (Pin_k_2_0101), pistachio (Pistacia vera) (PISVE), European hazel (Corylus avellana) (CORAV) and peanut (Arachis hypogaea)
(ARAHY_Ara_h_1), all available in public domain databases. The full-length sequences of identified vicilins are presented in S5 Table in S1 File, while
the other sequences are presented in S1 Table in S1 File. The scale above the tree represents the in-built distance matrix employed in NGPhylogeny.fr
web resource and indicates the distance based on the sequence similarity of their features.

https://doi.org/10.1371/journal.pone.0253384.9008
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B. rapa vicilin proteins identified (Bra 033857, Bra 003060 and Bra022682), clustered together
in a branch distinct from vicilins from other species.

Vicilins have been shown to induce allergenic responses in humans [36, 50, 52, 73, 74]. To
investigate potential allergenicity of the B. rapa vicilin proteins, epitope mapping was per-
formed using the sequences of B. rapa vicilins and comparing them to the twenty-three
reported epitopes of the well-studied peanut vicilin allergen Ara h 1 [50], eleven epitopes of a
cashew allergen Ana o 1 [52] and T- and B- cell epitopes characterized in olive 7S vicilins cor-
responding to lupine Lup 1, sesame Ses i 3, pistachio Pis v 3 and European hazel Cor a 11 [51]
(Table 1, Fig 6, deep blue, orange, grey and yellow boxes, respectively).

Epitope mapping to compare the known epitope sequences of Arah 1, Ana o 1, Olive 7S
vicilin T and B-cell epitopes and the linear epitopes in lupine and sesame with corresponding
sequence motifs in the B. rapa vicilin proteins indicates that a large number (13 out of 23) of
the peanut vicilin epitopes are highly conserved, while others, including cashew and olive vici-
lin B-cell epitopes are partially conserved based on the degree of amino acid similarity and
identity (Fig 6, S5 Table in S1 File). Most of the highly conserved Ara h 1 epitopes are found in
the second half of the proteins comprising epitopes 10 to 23. This corresponds to the region of
the protein that contains the o-helices at the C-terminus [50, 51, 67]. Sequence analysis of the
identified 7S globulin-like vicilins is presented in S9 Table in S1 File.

Discussion

A shotgun proteomic approach was carried out on extracts from B. rapa mature seeds to pro-
file seed proteins with a specific focus to identify and catalogue SSP. From a total of 34016
spectra, 323 proteins were identified (Fig 2). This number is similar to protein numbers
reported for shotgun seed proteomics of soybean and quinoa seeds, (243 and 352 respectively)
[75, 76], although less than the number of proteins identified in seeds from the tree Camellia
oleifera (1691 proteins) [77], or from rice and barley grains (822 and 1168 proteins, respec-
tively) [78, 79].

Previous seed focused proteomic studies in Brassica oil-seed crops have primarily
employed gel-based approaches to identify proteins showing changes in abundance through
seed development or under changing conditions [31, 80-86]. While these studies have
advanced understanding of specific biological processes important for the seed, they have
not provided a general overview of the proteins in the seed that can be obtained by a bottom-
up type approach.

In this study five cruciferin (Bra022801, Bra035434, Bra002906, BraA09006896 and
P15456], and three napin proteins (Bra041165, BraA03000889 and BraA01001883] were iden-
tified in the proteome of the B. rapa R-0-18 seed extracts (54 Table in S1 File). Molecular
genetic analysis indicated the presence of five genes encoding napin proteins in the B. rapa R-
0-18 genome and 10 genes encoding napin proteins in the Chiifu genome [15] (S8 Table in S1
File). Direct identification of three of these in this study provides protein-level evidence of
gene expression which can help to refine gene models.

Previous studies have reported that in Brassica, 12S globulin type cruciferins and 2§ albu-
min type napins together constitute approximately 85%-90% of the total protein in the seed
[59, 87]. Cruciferin is the most abundant of these, roughly accounting for 60% of the total pro-
tein in the seed. Napin is reported as the second most abundant SSP, representing 20-30% of
the total protein [88]. Generally, the ratio of cruciferin to napin, although variable, is in the
range of 0.6 to 0.2 [58, 59]. In this study, based on spectral counting of identified proteins, cru-
ciferin accounted for 14.8% of the seed proteome and napin accounted for an additional 2.6%.
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Table 1. Epitope mapping of Brassica rapa vicilin sequences with the twenty-three reported epitopes of the well-studied peanut vicilin allergen Arah 1.

Epitope number

A.A. sequences

A.A. position

Identified B. rapa vicilins

Bra 025745 Bra 022682 Bra 033857 Bra 003060 Bra 014536
Ara h 1 epitopes (peanut, Arachis hypogaea)
1 AKSSPYQKKT 25-34 X X X X X
2 QEPDDLKQKA 48-57 X X X X X
3 LEYDPRCVYD 65-74 X X X X X
4 GERTRGRQPG 89-98 X X X X X
5 PGDYDDDRRQ 97-105 X X X X X
6 PRREEGGRWG 107-116 X X X X X
7 REREEDWRQP 123-132 X X X X
8 EDWRRPSHQQ 134-143 PC PC PC PC PC
9 QPRKIRPEGR 143-152 PC PC PC PC PC
10 TPGQFEDFFP 294-303 HC HC HC HC HC
11 SYLQEFSRNT 311-320 HC HC HC HC HC
12 FNAEFNEIRR 325-334 HC HC HC HC HC
13 EQEERGQRRW 344-353 X X X X X
14 DITNPINLRE 393-402 HC X HC HC HC
15 DNFGRLFEVK 409-418 HC X HC HC HC
16 GTGNLELVAV 461-470 HC HC HC HC HC
17 RRYTARLKEG 498-507 HC HC HC HC HC
18 ELHLLGFGIN 525-534 HC HC HC HC HC
19 HRIFLAGDKD 539-548 HC HC HC HC HC
20 VDQIEKOAKD 551-560 HC HC HC HC HC
21 KDLAFPGSGE 559-568 HC HC HC HC HC
22 RESHFVSARP 578-587 HC PC HC HC HC
23 QSPSSPEKED 597-606 HC PC HC HC HC
Ana o 1 epitopes (cashew, Anacardium occidental)
1 MGPPTKEFSFSLFL 1-15
2 CKVQRQYDEQQKEQC 41-55 X X X X X
3 EQQKEQCVKECEKYY 49-53 X X X X X
4 KECEKYYKEKKGRER 57-71 X X X X X
5 EKKGREREHEEEEEE 65-79 X X X X X
6 DEAEEEDENPYVFED 145-159 X X X
7 RRGEGPKIWPFTEES 337-351 X X X X X
8 NITKGGMSVPFYNSR 393-407 PC PC PC PC PC
9 TKIAIVVSGEGCVEI 409-423 PC PC PC PC PC
10 SSHPSYKKLRARIRK 433-447 X X X X X
11 EEFFFQGPEWRKEKE 521-535 PC PC PC PC PC
Olive 7S vicilin T-cell epitopes (OVTE)
T1, T5 LVIAKLLQP 140-148 X X X X X
T2 FEMACPHLS 297-305 X X X X X
T3 INIHDQRPS 231-239 X X X X X
T4 YVAVASNNQ 336-345 X X X X X
T6 YVAQGMGTV 194-102 X X X X X
T7 VVLLPKFTQ X X X X X
T8 DSPGMKYRV 63-71 X X X X
T9 LVSVLVLCL (in AANOC) 13-22
Olive 78 vicilin B-cell epitopes (OBVE)

(Continued)
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Table 1. (Continued)

Epitope number A.A. sequences A.A. position Identified B. rapa vicilins
Bra 025745 Bra 022682 Bra 033857 Bra 003060 Bra 014536
Bl KHQGEHGRGGGDIL Sesame X X X b X
B2 DQRPSQFNQ Olive X X X X X
B3 QGAMTTPYYNSKA Olive PC PC PC PC PC
B4 EITPDRNPQVQ Lupine X X X X PC
B5 KNNKRYPLA Olive PC PC PC PC PC

The sequences of Ara h 1 and corresponding sequences identified as vicilin-like proteins in B. rapa. are taken from Fig 6. X = not conserved, PC = partially conserved
(>50% identity in corresponding sequence alignment), HC = highly conserved (>90% identity in corresponding sequence alignment) depending on the degree of
amino acid similarity and identity among the Ara h 1 and corresponding Brassica rapa vicilin sequences. The italicized epitopes were the most commonly recognised

peptides in Ara h 1 sequence by IgE in at least 80% of the sera from sensitive individuals [50]. Peptides reported as immunodominant epitopes are shown in bold [52].

https://doi.org/10.1371/journal.pone.0253384.t001

This represented a napin to cruciferin ratio of 1 to 5 and agrees with the range previously
reported.

Identification of vicilin SSP in the B. rapa seed provides evidence for an important role for
this family of SSP in Brassica. Vicilins have been predominantly mentioned as SSP in legumes
[70] and tree nuts [36, 52, 89], with only partial gene sequences corresponding to incomplete
clones identified in Arabidopsis [59].

Previously it was assumed that cruciferins and napins were the main seed storage proteins
in the Brassica seed [59]. However, based on spectral counts, vicilins appear to be close in
abundance to napins in the seeds of B. rapa. The molecular weight of identified vicilins ranges
from 52-83 kDa (S5 Table in S1 File), and analysis of seed extract protein profiles from
1D-SDS-PAGE identified a strong band within this range (S4 Fig). Western blotting with a
vicilin specific antibody would help to confirm this.

The identification of vicilins in the seed extract of Brassica rapa is an important finding, as
vicilin-like seed storage proteins are one of the major allergens in tree nuts, including almond
(Prunus dulcis) [73, 74], cashew (Anacardium occidental) [52], Pinus koraiensis (Pinaceae) [90,
91] and walnut (Juglans regia) [36]. Vicilins from pulses and legumes, including peanut (Ara-
chis hypogaea) [50], pea [92], chickpea [93], and lentils [62] have also been shown to elicit
strong allergenic responses in humans. Sequence analysis revealed that sequence identity of
the B. rapa vicilins to those of other species ranged from 9.4% to 25.5%, with the highest value
obtained for Bra014536 with reference to peanut vicilin Ara h 1 (Fig 6) [51]. Sequence compar-
isons reported among other vicilins also show quite low sequence identity, for example, cashew
vicilin and the peanut vicilin have 27% sequence identity although both are predominant aller-
gens [61]. Similarly, the identity between lentil Len ¢ 1.0101 and sesame Ses i 3 is only 31%
[62]. Despite low overall sequence identity, a number of epitopes identified in the peanut Ara
h 1 vicilin protein were highly conserved in the vicilins from B. rapa, including epitopes 10, 11,
12 and 14-24, inclusive (Table 1) [50], with two of these, 17 and 22 corresponding to peptides
in the Ara h 1 sequence recognised by IgE antibodies in at least 80% of the sera from sensitive
individuals [50]. The epitope modelling shows that identified B. rapa R-0-18 vicilin like pro-
teins have higher epitope conservation with the Ara h 1 epitopes than that of Ano a 1 and olive
vicilin and its homologues. Further clinical testing would need to be carried out to determine
the B. rapa R-0-18 vicilin epitopes which elicit the strongest immune response.

Phylogenetic analysis showed the evolutionary relationship among the identified B. rapa R-
0-18 vicilins to known vicilins and vicilin like proteins (Fig 8). The B. rapa R-o-18 vicilins
which have demonstrated higher sequence conservation of allergenic epitopes with Arah 1
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Fig 9. Phylogenetic analysis of identified Brassica rapa oleosin and oil body associated proteins. The linear phylogram was built using
PRESTO-Phylogenetic tReE viSualisaTiOn server (https://ngphylogeny.fr/data/displaytree//, 29/09/2020) and shows the relationship to the Arabidopsis
oleosin genes (S7 Table in S1 File). The branch length scale at the top of the figure indicates the distance between the sequences based on the sequence
similarity of their features. The identified oleosin proteins Bra019493, Bra000167, AOA078 GHK4, M4E9X1, A0A397KW15, A0A397ZZ18, M4DBKS,
MA4EI43, Bra035756, Bra032113 and oil-body associated proteins Bra036039 and Bra036039 are designated as OLEO1, OLE02, OLE03, OLE04, OLE05,
OLE06, OLE07, OLE08, OLE09, OLE10, OBAP 01 and OBAP 02 respectively.

https://doi.org/10.1371/journal.pone.0253384.9009

(Table 1), were found to be rooted from the same evolutionary ancestor and distant from the
Ano a 1 vicilin which shared fewer epitopes (Fig 8).

A number of proteins associated with lipid biosynthesis and oil body structure were also
identified in the B. rapa proteome (S5 Table in S1 File) including ten oleosins and two oil body
associated proteins. Previous studies have identified up to 30 oleosin genes in B. rapa after
analysis of the draft genome sequence of inbred line Chiifu-401-42 [94], and in this study we
were able to identify 12 proteins corresponding to these genes in the seeds. Identified proteins
can be placed into three out of the five oleosin lineages described by Huang and Huang, 2015
(Fig 9) [95]. These described lineages include primitive (in green algae, mosses and ferns);
universal (U) encompassing all land plants; seed low-molecular weight (SL) from seed plants;
seed high molecular weight (SH) from angiosperms and tapetum (T) from Brassicaceae.
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B. rapa oil body associated protein Bra0360391, 2 and Bra036099, designated as OBAPO1 and
OBAPO2, respectively, and oleosin Bra032113 (designated as OLE10) originate from U lineage,
B. rapa oleosin Bra0194931, Bra0001672, M4E9X1, AOA397Z718, M4EI43, (designated as
OLEO01, OLE02, OLE04, OLE06 and OLEO8, respectively) from SL lineage, B. rapa oleosin
A0A078GHK4, A0A397KW15, M4DBK6 and Bra035756 (designated as OLE03, OLEO5,
OLE07 and OLE09, respectively) from SH lineage (Fig 8, S6 Table in S1 File) [94]. No oleosin
from the T lineage was detected in B. rapa. Oleosins have been shown to have important roles
in determining oil body size, seed size and seed weight which in turn would likely influence oil
production [96].

Many of the proteins identified relate to well-studied seed physiological processes. Brassica-
ceae crops have been reported to synthesize many unique S-containing secondary metabolites
which play an important role in oxidative stress signalling and resistance to herbivores [97,
98], the most notable of these is glutathione. In this study six glutathione S-transferases were
identified in the seed extracts along with proteins involved in glutathione-linked responses
including but not limited to glutathione peroxidase, thioredoxin. and S-formylglutathione
hydrolase as well as a sulphur transporter. Several enzymes involved in the cysteine/
methionine metabolism were also identified (O-acetylserine (thiol) lyase, cysteine synthase,
adenosylhomocysteinase, gltaredoxin, sulfotransferase, sulfate transporter, 5-methyltetrahy-
dropteroyltriglutamate—homocysteine methyltransferase, glutathione S-transferase, adenylate
kinate).

There was also a large number of proteins identified in the seed associated with translation
(Fig 4). These proteins would likely play a key role in translation of stored mRNA’s during the
initial stages of seed imbibition, and evidence has shown that stored translational machinery is
already effective during the very first hours upon imbibition [99]. There were also numerous
proteins related to desiccation tolerance identified in the seed, including late embryogenesis
related proteins (LEA), dehydrins, seed maturation protein (SMP), as well as embryonic matu-
ration protein (EM). These proteins, as well as being important for seed desiccation, play a key
role in the early stages of seed imbibition leading to germination [99]. We also identified the
repair protein l-isoaspartyl methyltransferase (PIMT) which has been shown to be involved in
isoAsp protein repair functions in the seed which functions to increase seed longevity and ger-
mination vigour [100, 101].

Conclusion

This study has catalogued the proteins in B. rapa R-0-18 seeds which can serve as a reference
for future rapeseed protein analyses and provides information that can help to gain insight
into the regulation, molecular mechanism and subcellular localization of the identified pro-
teins. Major seed storage proteins were identified, including for the first time in B. rapa, pro-
teins belonging to the 7S vicilin family of SSPs. Analysis of the sequences of the identified
vicilin proteins provided evidence for their potential allergenicity due to high conservation of
sequences that have shown to be major allergenic epitopes in vicilins of other species. This epi-
tope identification could be used in the development of recombinant proteins for diagnosis
and therapeutic purposes against rapeseed allergy [50, 102].

This study enriches our existing knowledge on rapeseed seed proteins and because of the
close evolutionary relationship of B. rapa with other Brassicas, the knowledge obtained from
this study should be useful to further understanding of the proteins of its other progenitors
[103, 104], as well as construct a robust foundation and rational basis for plant bioengineering
of seed storage proteins to allow improvement of seed protein which will allow the utilization
of such an abundant and low cost rapeseed by-product for human consumption.
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Fragmentation evidence of all the high confidence peptide (95%) that matched the vicilin
sequences in all four pooled populations

*The Protein Sequence Coverage map shows the protein sequence with matching peptides indicated in
color: green for highest confidence, yellow for moderate confidence, and red for lowest confidence. Gray
text indicates portions of the protein sequence for which no peptides are identified. The Fragmentation
Evidence lists the theoretical fragment ions for the peptide sequence, with matching ions shown in bold
text in the table. The matched ions are drawn on the MS/MS spectrum at the m/z for the theoretical ion.

Sample Pool 1
Protein: B.rapa.R018.Candidate-1, 12 peptides (95%)

Protein sequence coverage

ITEKPMHIGFLTMEPKTLFVPQYLDSNLLIFIR LKGGDIYWIPAGSAFYLL
NTGR

KNDFENDYGWSKALDYDDYEPLR
IAPFEFVGFTTSAYKNRPQFLVGSNSLLR
EAVILPTASAAPPHEGEPER

Peptide sequence 1: ALDYDDYEPLR
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Peptide sequence 2: EAVILPTASAAPPHEGEPER
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Peptide sequence 3: GGDIYWIPAGSAFYLLNTGR
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Peptide sequence 4: IAPFEFVGFTTSAYK
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I 114.0913 57.5493 1677.8523 839.4298
A 185.1285 93.0679 1564.7682 782.8877
P 282.1812 141.5942 1493.7311 747.3692
F 429.2496 215.1285 1396.6783 698.8428
E 558.2922 279.6498 1249.6099 625.3086
F 705.3606 353.1840 1120.5673 560.7873
\4 804.4291 402.7182 973.4989 487.2531
G 861.4505 431.2289 874.4305 437.7189
F 1008.5189 504.7631 817.4090 409.2082
T 1109.5666 555.2869 670.3406 335.6740
T 1210.6143 605.8108 569.2930 285.1501
S 1297.6463 649.3268 468.2453 234.6263
A 1368.6834 684.8454 381.2132 191.1103
Y 1531.7468 766.3770 310.1761 155.5917
K 1659.8417 830.4245 147.1128 74.0600



Peptide sequence 5: IEKPMHIGFLTMEPK

3200
3000 -
2800 -
2600 -
2400
2200
2000

21800 |

§ 1600 ]
1400 -
1200 -
1000 -

800
600 |
400
200 |

Int

100

Residue

I Z w X m

A ot m< A Mo

199.1

200

24447

303.15

bl

300

Foyse2yena) WM ym»»z:imﬂa—zﬁfﬁ%mnm&g los| o] o) b |
dodlbs 60930
-|583.83
467.26
640.37
35520
581,89
43 3;)1 2101‘] 13 49.47 i 1gse
N il f} O 0 M
400 500 600 700 800 900 1000 1100 1200 1300 1400
miz, Da
b b+2 y y+2
114.0913 57.5493 1884.0122 942.5097
227.1754 114.0913 1770.9281 885.9677
356.2180 178.6126 1657.8440 829.4257
484.3130 242.6601 1528.8015 764.9044
581.3657 291.1865 1400.7065 700.8569
712.4062 356.7067 1303.6537 652.3305
849.4651 425.2362 1172.6132 586.8103
962.5492 481.7782 1035.5543 518.2808
1019.5706 510.2890 922.4703 461.7388
1166.6391 583.8232 865.4488 433.2280
1279.7231 640.3652 718.3804 359.6938
1380.7708 690.8890 605.2963 303.1518
1511.8113 756.4093 504.2486 252.6280
1640.8539 820.9306 373.2082 187.1077
1737.9066 869.4570 244.1656 122.5864
1866.0016 933.5044 147.1128 74.0600

1500



Peptide sequence 6: KNDFENDYGWSK

4600

n 2 3 4 7 8 9 10 1
4400 -le ybZ b3 Y Y bBg+2 béﬂl}ezmmﬁ by7 Y b8 b9 Y yblO b]ﬁ
jﬁgg 751.83
3800 -
3600 -
3400 -
3200 -
3000 A
2800 -
2600 4
g 2400 ]
£ 2200 |
~ 2000
1800 4
1600 4
1400 4
1200 4
1000 4
800 1 | 129.10
600 1 743.32
400 ] 23405 26314 | 3517 | 477 640.31 a6dls 108343 | 114040 1o60sn 13v4.57
200 1 J 209.1}) J
0 il ‘Ihl 4 L ."l l..ll 4 s I..L ' l.ll .“‘ .“l‘] N Ly
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
K 129.1022 65.0548 1502.6546 751.8310
N 243.1452 122.0762 1374.5597 687.7835
D 358.1721 179.5897 1260.5168 630.7620
F 505.2405 253.1239 1145.4898 573.2485
E 634.2831 317.6452 998.4214 499.7143
N 748.3260 374.6667 869.3788 435.1930
D 863.3530 432.1801 755.3359 378.1716
Y 1026.4163 513.7118 640.3089 320.6581
G 1083.4378 542.2225 477.2456 239.1264
w 1269.5171 635.2622 420.2241 210.6157
S 1356.5491 678.7782 234.1448 117.5761
K 1484.6441 742.8257 147.1128 74.0600

1500



Peptide sequence 7: LKGGDIYWIPAGSAFYLLNTGR

1| y2 3 4 5 6 7 8 10| y11| | y12 13 14
soo be y6¥-2 y7+2) 8wuzg+z mm@n 715 sgz mav;nu sZa:lea% %10 ybll / byls b14 y
750 4
683,86 1046.57
700 |
650 1
600 -
550 | 98549 1366.72
67340
500
E 450 1 836.47
$ 400 560.82 983.53
~ 350 1472
300 1 1198.62
250 ] 16910 alt 40
200 4 584.34 1054.5
] 295.14| 35015 | | 46724 740.40
1%0 226/12 L] 1 114160 | | 126966 1420.75
100 4 8431 1ds.c0
50 |
0 i.LII..u
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
L 114.0913 57.5493 2412.2710 1206.6392
K 242.1863 121.5968 2299.1870 1150.0971
G 299.2078 150.1075 2171.0920 1086.0496
G 356.2292 178.6183 2114.0706 1057.5389
D 471.2562 236.1317 2057.0491 1029.0282
I 584.3402 292.6738 1942.0221 971.5147
Y 747.4036 374.2054 1828.9381 914.9727
w 933.4829 467.2451 1665.8748 833.4410
I 1046.5669 523.7871 1479.7954 740.4014
P 1143.6197 572.3135 1366.7114 683.8593
A 1214.6568 607.8320 1269.6586 635.3329
G 1271.6783 636.3428 1198.6215 599.8144
S 1358.7103 679.8588 1141.6000 571.3037
A 1429.7474 715.3774 1054.5680 527.7876
F 1576.8158 788.9116 983.5309 492.2691
Y 1739.8792 870.4432 836.4625 418.7349
L 1852.9632 926.9853 673.3991 337.2032
L 1966.0473 983.5273 560.3151 280.6612
N 2080.0902 1040.5488 447.2310 2241191
T 2181.1379 1091.0726 333.1881 167.0977
G 2238.1594 1119.5833 232.1404 116.5738
R 2394.2605 1197.6339 175.1190 88.0631



Peptide sequence 8: NRPQFLVGSNSLLR

1.1e4b]

1.0e4

9.0e3

8.0e3

7.0e3

6.0e3

Intensity

5.0e3

4.0e3

3.0e3

2.0e3

1.0e3

0.0e0

+2

yl
y3

120

175

+2h4+2

100

Residue

N

rrrr oz o»n o< rmo voxo

378.

5 Lllqawg . -mlz;mgjgzyge yS' b8 v b9 yblfo b1l
746.42
643.34 756.42
845.49
7
(i s0a.37| T4 884 49
| LAJ.LJN I 34? A | o 91,2'51 T , . ,

400 500 600 700 800 900 1000 1100 1200 1300 1400

miz, Da

b b+2 y y+2

115.0502 58.0287 1600.8918 800.9495
271.1513 136.0793 1486.8489 743.9281
368.2041 184.6057 1330.7478 665.8775
496.2627 248.6350 1233.6950 617.3511
643.3311 322.1692 1105.6364 553.3218
756.4151 378.7112 958.5680 479.7876
855.4835 428.2454 845.4839 423.2456
912.5050 456.7561 746.4155 373.7114
999.5370 500.2722 689.3941 345.2007
1113.5800 557.2936 602.3620 301.6847
1200.6120 600.8096 488.3191 244.6632
1313.6961 657.3517 401.2871 201.1472
1426.7801 713.8937 288.2030 144.6051
1582.8812 791.9443 175.1190 88.0631

1500



Peptide sequence 9: TLFVPQYLDSNLLIFIR

1804 g y3 y3 y4 5 64‘ y7 y y 10 yi1
b2 |y4+2 y562D3 | b7+2 |h4 0621+201862)13AMB4924+7 |y15+2 | b8 b9 b10 b1l b12

160 4 661.44

548.36

i
N
o

20 435.27

=
n
o

187.14

- 461.2
2100 + 796.45
g 215.14
£ 801 1090.62
60 818.37
226.12 617.29 | ||787.45 931.45
288.20 486.39 888.57 | 975.60
40 1203.71 127864 1ho) 1o
o ds 6963 otk o :
’ 748.4D P- 115762
20 1 502.26 Wb 1027.51

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2
T 102.0550 515311 2052.1528 1026.5801
L 215.1390 108.0731 1951.1051 976.0562
F 362.2074 181.6074 1838.0211 919.5142
v 461.2758 231.1416 1690.9527 845.9800
P 558.3286 279.6679 1591.8843 796.4458
Q 686.3872 343.6972 14948315 747.9194
Y 849.4505 4252289 1366.7729 683.8901
L 962.5346 481.7709 1203.7096 602.3584
D 1077.5615 539.2844 1090.6255 545.8164
S 1164.5936 582.8004 975.5986 488.3029
N 1278.6365 639.8219 888.5665 444.7869
L 1391.7205 696.3639 7745236 387.7654
L 1504.8046 752.9059 661.4396 331.2234
' 1617.8887 809.4480 548.3555 274.6814
F 1764.9571 882.9822 4352714 218.1394
! 1878.0411 939.5242 288.2030 144.6051

R 2034.1423 1017.5748 175.1190 88.0631



Peptide sequence 10: NRPQFLVGSN[Dea]SLLR

Intensil

2804 |v1
b3+2 | y3+
260
240
220
200

180 -

120,

08

175.

Residue

N

O < rr 7o v o

N[Dea]

a - -

Ll
2 b2 bSyB4a6H2NF4B+2 | b4

379.21

A88.32

12

pgg.20| 322.17

27115

200 300 400 500

b
115.0502
271.1513
368.2041
496.2627
643.3311
756.4151
855.4835
912.5050
999.5370

1114.5640
1201.5960
1314.6801
1427.7641
1583.8653

497.26

y5
b5

535.29

600

643.

y6| y7 y8
b6 b7
747.40

756.42

690.38

700 800
m/z, Da

b+2
58.0287
136.0793
184.6057
248.6350
322.1692
378.7112
428.2454
456.7561
500.2722
557.7856
601.3016
657.8437
714.3857
792.4363

b8

846.48

900

y9

959

.55

b9

1000

1000.51

1168.56

1061.53

1100

y
1601.8758

1487.8329
1331.7318
1234.6790
1106.6204
959.5520
846.4680
747.3995
690.3781
603.3461
488.3191
401.2871
288.2030
175.1190

1244.55

1355.66 1445.56

1200

1300

1400

y+2
801.4415
744.4201
666.3695
617.8431
553.8139
480.2796
423.7376
374.2034
345.6927
302.1767
244.6632
201.1472
1446051
88.0631

1500



Peptide sequence 11: IEKPMHIGFLTM[OxI]EPK

850 1
800 1
750
700 |
650 -
600 1
550 -
500 1

g 450 |

£ 400
350 1
300
250 1
200 1
150 |
100 ]

50

yl

100

Residue

I Z w X m

r 7 ®

M[Oxi]

200

5+2

311

300

yB32
24417

355.

15

% 5
74@&831&&#2 r)lm-ﬁglh

e

14+D7

471.26

520125

373121

621.29

583.82

640.36

70339
681.d9 | 734.37

400 500 600

b

114.0913
227.1754
356.2180
484.3130
581.3657
712.4062
849.4651
962.5492
1019.5706
1166.6391
1279.7231
1380.7708
1527.8062
1656.8488
1753.9016
1881.9965

” 765,40

700

800
m/z, Da

b+2

57.5493
114.0913
178.6126
242.6601
291.1865
356.7067
425.2362
481.7782
510.2890
583.8232
640.3652
690.8890
764.4067
828.9280
877.4544
941.5019

y7
b

y8
16+248

940.47

900

y9 yio y12
b10
1053.56
958.46 1166.6
bbb 25002, s
1000 1100 1200 1300 1400

y y+2
1900.0071 950.5072
1786.9230 893.9652
1673.8390 837.4231
1544.7964 772.9018
1416.7014 708.8543
1319.6486 660.3280
1188.6082 594.8077
1051.5492 526.2783
938.4652 469.7362
881.4437 441.2255
734.3753 367.6913
621.2912 311.1493
520.2436 260.6254
373.2082 187.1077
244.1656 122.5864
147.1128 74.0600

1500



Peptide sequence 12: IEKPM[Oxi]HIGFLTMEPK

Intensity

yl
1000 -

900 -

800 -

700 -

Residue
|
|

A ot m< A Mo

199.1i

200

5+2 y682
24447

300

b7y

400 500

b

114.0913
227.1754
356.2180
484.3130
581.3657
728.4011
865.4600
978.5441
1035.5656
1182.6340
1295.7180
1396.7657
1527.8062
1656.8488
1753.9016
1881.9965

605

600

y y7
2 |b10+2bg%: b7

.30

700 800
m/z, Da

b+2

57.5493
114.0913
178.6126
242.6601
291.1865
364.7042
433.2337
489.7757
518.2864
591.8206
648.3627
698.8865
764.4067
828.9280
877.4544
941.5019

y8

900

b8

1000

y9 y10
b9 b10

1053.56

1182.62

bl 25

1100 1200 1300 1400

y y+2
1900.0071 950.5072
1786.9230 893.9652
1673.8390 837.4231
1544.7964 772.9018
1416.7014 708.8543
1319.6486 660.3280
1172.6132 586.8103
1035.5543 518.2808
922.4703 461.7388
865.4488 433.2280
718.3804 359.6938
605.2963 303.1518
504.2486 252.6280
373.2082 187.1077
244.1656 122.5864
147.1128 74.0600

1500



Protein: B.rapa.R018.Candidate-2, 14 peptides (95%)

Protein sequence coverage

MIRFTVLSFFVVEVLLFACNESSAKTAKYDKSDESVENDDLAAVPSCCGEFSSPLLIKKDQWKPIFANKE
GQISTVQIGDGCGGMGPYKIHSITLEPNALMLPLLLHSDMVEEFVDSGSGILNWVEAQATSTEIRLGDVY
RLRPGTVFYLQSKPVDIFLGTKLKIYAIFSNSOECLHDPCEFGAYSSVIDLLEGEDETILKSAFGVPEEI
IGIMRNRTQPPLIVHDMLTTPGEANTDTDTNTWPLOTRLLKLESGDASADSVENKKVKKEKKEKKEKKK
KPKKATTFNVFESEPDFQSPNGQTITINRKDLKVLOGSMVGVSMVNLTOGSMMGPHWNPWACEISVVVR
GSCGMVRVLRNSISRSSSECKNMRFKVEKGDIFAVPRLHPMAQOMSEFLNDSLVEVGETTSAKNNEPQFLAG
KNSALWSLDREVLAASENVSSFMIAGLLEAQKEAAVLGCPACAEGELEKLKEDEEKKESPPOQQPPOPFEQ
POPPGEKPQOPPQOPFQPOPPOGEPOKPPOGEPQKPPOGEPEGPOKPFQPOPGOGEPQEPQASMETKMRD

EERKREEEEAKKEEEERWKQEEKLWPTQPQWED

Peptide sequence 1: DQWKPIFANK

1100 -

1000 -

900 -

800 -

700 -

Intensity

400 -

300 -

200 -

100 -

600

500 4

yl

A

ya4mu2

100

Residue

D

T X = O

X Z > T

y3 y4

5206427123 | bBs;

416.2

04.55

300 400

b

116.0342
244.0928
430.1721
558.2671
655.3198
768.4039
915.4723
986.5094
1100.5524
1228.6473

502.29

500

y5 y6
b4 b5 b6

689.40

557.81
605.33

768.

750,
i“ phik II-IHH. I PN 1

y7
b7

858.44

b8

986.51

600 700
m/z, Da

b+2

58.5207
122.5500
215.5897
279.6372
328.1636
384.7056
458.2398
493.7584
550.7798
614.8273

800 900

y
1246.6579
1131.6309
1003.5724

817.4931
689.3981
592.3453
479.2613
332.1928
261.1557
147.1128

1000 1100 1200

y+2

623.8326
566.3191
502.2898
409.2502
345.2027
296.6763
240.1343
166.6001
131.0815
74.0600



Peptide sequence 2: FKVEKGDIFAVPR

yl y2
500 4 W
450
400
350
530 ] 129.10
€ 250 A
200 1 161.09
150 4
199.18
100 4 243.13
50
0
100 200
Residue
F
K
\Y
E
K
G
D
|
F
A
\Y%
P
R

399.2
375.24

300

2L bah:
42 [8+2y 9

= o
"
&

502.62

442.P8

400 500 600

b

148.0757
276.1707
375.2391
504.2817
632.3766
689.3981
804.4250
917.5091
1064.5775
1135.6146
1234.6830
1331.7358
1487.8369

12426

632

615.85

778.4

739.90

700 800
m/z, Da

b+2

74.5415
138.5890
188.1232
252.6445
316.6919
345.2027
402.7162
459.2582
532.7924
568.3109
617.8452
666.3715
744.4221

y8

874.

b8

48

900

y9
b10

917.51
951.49
1018.47

1000 1100

y
1505.8475
1358.7791
1230.6841
1131.6157
1002.5731

874.4781
817.4567
702.4297
589.3457
4422772
371.2401
2721717
175.1190

1179.61

1333.72

1237.59

1200

1300

1430.80

1400

y+2

753.4274
679.8932
615.8457
566.3115
501.7902
437.7427
409.2320
351.7185
295.1765
221.6423
186.1237
136.5895
88.0631

1500



Peptide sequence 3: GDIFAVPR

7000 -

1 2 3 4 5 6 7
6500 4 byZ b4+2 yy y6+2 y y7+ﬁ4‘& b5 y 6 by7 y
6000 4 589.348
5500 -
5000 -
4500 1 442280
>4000 4
i
S 3500 -
£
3000 -
2500 A
2000 -
1500 4 286,142
1000 272173 351720 11242
s00 ] 175120 (233167 561 1> 433210 ||[|437.745 | 504248 603.314 707436
ol ey Lol bz | § oy g, 620 ssease]) S
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 874.4781 437.7427
D 173.0557 87.0315 817.4567 409.2320
I 286.1397 143.5735 702.4297 351.7185
F 433.2082 217.1077 589.3457 295.1765
A 504.2453 252.6263 4422772 221.6423
\ 603.3137 302.1605 371.2401 186.1237
P 700.3665 350.6869 2721717 136.5895
R 856.4676 428.7374 175.1190 88.0631



Peptide sequence 4: KATTFNVFESEPDFQSPNGQTITINR

a40] |1
b2

420 Y22
400 ]
380

320

180 { 213.09

120 { /120,08
175.12

Residue
K

4 O & 2 T »n O Mmoo v mowvwumnn<zZ2 A4 >

200

289.16

300

y3 y4 ypb
PAH2 1+2y12h@

5577131

503.30

600.82

60.16 634.32
46p.23

400 500 600

b

129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829
1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2039.9345
2096.9560
2225.0146
2326.0622
2439.1463
2540.1940
2653.2780
2767.3210
2923.4221

y6 y7| |y8 H
y13+20714y2 515 7+2

844.9:

762.41 908,07

717.43

38.39
885.91

700 800 900
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494

1020.4709
1048.9816
1113.0109
1163.5348
1220.0768
1270.6006
1327.1427
1384.1641
1462.2147

y1lo
b919+2h10

1081.53
1p38.52

1000 1100

y
2941.4326
2813.3377
2742.3006
2641.2529
2540.2052
2393.1368
2279.0939
2180.0255
2032.9570
1903.9144
1816.8824
1687.8398
1590.7871
1475.7601
1328.6917
1200.6331
1113.6011
1016.5483

902.5054
845.4839
717.4254
616.3777
503.2936
402.2459
289.1619
175.1190

yl1

b1l

1113.61

1200.65

1200

y12
b24+20

1254,

132

y13
25+2 b13

61

8.72

1466.69

1385.68

1300

14496

1400

y+2
1471.2200
1407.1725
1371.6539
1321.1301
1270.6062
1197.0720
1140.0506
1090.5164
1016.9822
952.4609
908.9448
844.4236
795.8972
738.3837
664.8495
600.8202
557.3042
508.7778
451.7563
423.2456
359.2163
308.6925
252.1504
201.6266
145.0846
88.0631

6

1500



Peptide sequence 5: KATTFNVFESEPDFQSPNGQTITINRK

Intensity

2000 -

1800 -

1600 -

1400 -

1200 -

1000 -

800 -

600

400 -

200

120.08

100 200 300

Residue

K

4 O & 2 T »n O Mmoo v mowvwumnn<zZ2 A4 >

- 4 =

A o =z

<

bi| | b2 m}gémm&wwéﬁmw Iha

400 500

b

129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829
1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2039.9345
2096.9560
2225.0146
2326.0622
2439.1463
2540.1940
2653.2780
2767.3210
2923.4221
3051.5170

605.98

600

yp y7

y8| y9

1342 |1 5+916+2y174218+2ha

[762.42

700 800
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494

1020.4709
1048.9816
1113.0109
1163.5348
1220.0768
1270.6006
1327.1427
1384.1641
1462.2147
1526.2622

908.48

1000

y10
9+2 lyPD#+2

1100

y

3069.5276
2941.4326
2870.3955
2769.3478
2668.3002
2521.2318
2407.1888
2308.1204
2161.0520
2032.0094
1944.9774
1815.9348
1718.8820
1603.8551
1456.7867
1328.7281
1241.6961
1144.6433
1030.6004

9

73.5789

845.5203
744.4726

6
5
4
3

31.3886
30.3409
17.2568
03.2139

147.1128

yll
b1l

1200

y12

4.61

1300

1328.74

y13
b13

1400

y+2
1535.2674
1471.2200
1435.7014
1385.1776
1334.6537
1261.1195
1204.0981
1154.5638
1081.0296
1016.5083
972.9923
908.4710
859.9446
802.4312
728.8970
664.8677
621.3517
572.8253
515.8038
487.2931
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600

sty
1500



Peptide sequence 6: KDQWKPIFANK

Intensity

1 2 y3 y4 5 y6 y7 y8
1500 11 b2 p5+2 ba42 | b7+2 bebahi0d22| b5 b7 b9
1400 1 458.92
1300
1200 |
1100
1000 1
900 |
800 -
700 1
600 -
500 -
400 1
300 1
200 ] 129.10 345.20 479.26 689.40
207.11 | 285.11 355.16 592. 623.83 786.40
100 | 810.43
0 J | J..,IMLJ Wbty LlJ‘ Jnal h:ﬂ 1l I ,7.5.]2.'3101,“ ,9,?,6.'5? ) L
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
m/z, Da
Residue b b+2 y y+2
K 129.1022 65.0548 1374.7528 687.8801
b 244.1292 122.5682 1246.6579 623.8326
Q 372.1878 186.5975 1131.6309 566.3191
W 558.2671 279.6372 1003.5724 502.2898
K 686.3620 343.6847 817.4931 409.2502
P 783.4148 392.2110 689.3981 345.2027
I 896.4989 448.7531 592.3453 296.6763
F 1043.5673 522.2873 479.2613 240.1343
A 1114.6044 557.8058 332.1928 166.6001
N 1228.6473 614.8273 261.1557 131.0815
K 1356.7423 678.8748 147.1128 74.0600



Peptide sequence 7: LRPGTVFYLQSKPVDIFLGTK

2204 V1 y2| |y3 4 y5| Y6 7 y y9 y10 yi1 yl2
136.08 bhd6+2 | b7+2 8D BO+210+2161P+2) URE2H2 pTAHPISAB 2 | | b8 b9 b10 b1l
200 -624.38| 753 47
180 +120.08
160
804.95 989.56
140 + 658.37 771.45
2
2 120 96/3
2 93451
= 100 -
386.23 467.76
78.99
80 -
283.14 3
253.17 52Q.23 1004.69
1047.60
1100.63 1332.76
1257.56 1392.77

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2

L 114.0913 57.5493 2379.3435 1190.1754
R 270.1925 135.5999 2266.2594 1133.6333
P 367.2452 184.1262 2110.1583 1055.5828
G 424.2667 212.6370 2013.1055 1007.0564
T 525.3144 263.1608 1956.0841 978.5457
v 624.3828 312.6950 1855.0364 928.0218
F 771.4512 386.2292 1755.9680 878.4876
Y 934.5145 467.7609 1608.8996 804.9534
L 1047.5986 524.3029 14458362 723.4218
Q 1175.6572 588.3322 1332.7522 666.8797
S 1262.6892 631.8482 1204.6936 602.8504
K 1390.7841 695.8957 1117.6616 559.3344
P 1487.8369 744.4221 989.5666 495.2869
v 1586.9053 793.9563 892.5138 446.7606
D 1701.9323 851.4698 793.4454 397.2264
I 1815.0163 908.0118 678.4185 339.7129
F 1962.0847 981.5460 565.3344 283.1709
L 2075.1688 1038.0880 418.2660 209.6366
G 2132.1903 1066.5988 305.1819 153.0946
T 2233.2380 1117.1226 248.1605 1245839
K 2361.3329 1181.1701 147.1128 74.0600



Peptide sequence 8: NNEPQFLAGK

yi|  y2 y3 v4 5@1 y6 y7 y8 y9
260PR2 b2 y6+2 |hF2 || y8+D4 | y9+2 by0e22 |b5 b6 | 760.44 b7 b8 b9
2400 A
2200
2000 -
1800 4
1600 -
2
g 1400 4
£ 1200 4 229.09
1000 4
358.14
800 4 559.29
600 4 204.14 275.17 889.48
400 4 550.77|
388.26 1013.51
195.04 541.77 | 871.47
200 1 m 48423 m sh730 0038 696251 gygap 986.48 1004.53
o_|.ou.u.I | " |1|u o L iy "l‘.' Ltk | ull.Jl A ..mll.l sl b oy ”. .
100 200 300 400 500 600 700 800 900 1000 1100
m/z, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1117.5636 559.2855
N 229.0931 115.0502 1003.5207 502.2640
E 358.1357 179.5715 889.4778 445.2425
P 455.1885 228.0979 760.4352 380.7212
Q 583.2471 292.1272 663.3824 332.1949
F 730.3155 365.6614 535.3239 268.1656
L 843.3995 4222034 388.2554 194.6314
A 914.4367 457.7220 275.1714 138.0893
G 971.4581 486.2327 204.1343 102.5708
K 1099.5531 550.2802 147.1128 74.0600



Peptide sequence 9: NSALWSLDR

650 4 yl 2 4 5 6 y7 y8
4 b2 b3| | y5+2| yb4 y8+2 | b99a2 | b5 be| | 676.345 17
600 |
550

500 -

bo2losz 2730120
300 430,264 789424
860|462

200 | 174.088 53p273

150 ] 255,100 3861204

143.081
|

625.306
403.232 5721278 957.481
753.443 948.489

898.448

478.251 1005.504

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

m/z, Da

Residue b b+2 y y+2
N 115.0502 58.0287 1061.5374 531.2724
S 202.0822 101.5448 947.4945 474.2509
A 273.1193 137.0633 860.4625 430.7349
L 386.2034 193.6053 789.4254 395.2163
w 572.2827 286.6450 676.3413 338.6743
S 659.3148 330.1610 490.2620 245.6346
L 772.3988 386.7030 403.2300 202.1186
D 887.4258 4442165 290.1459 1455766
R

1043.5269 522.2671 175.1190 88.0631



Peptide sequence 10: SAFGVPEEIIGLMR

1.3e4 - bzyl gg b4 7123 bgl 9+9 mgrz ylzywzgu@zz b8y7 b9 ¢ blgabn e tﬁ% b:)LIB‘lZ

1.2e4 4 1057.57

1.1e4 4

1.0e4 4

9.0e3 4

8.0e3

g 7.0e3
E 6.0e3

5.0e3 4

4.0e3

3.0e3 4

2.0e3 | 363.17 434.24

;:ZZZ' 1.112.2;{:2506"1: f‘j'je IL L“ ::’2“2%89.'35 7[?.13 ?:1.49 ' ;Gc'53l 12'1 67 | |
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

m/z, Da
Residue b b+2 y y+2

S 88.0393 44,5233 1518.7985 759.9029
A 159.0764 80.0418 1431.7664 716.3869
F 306.1448 1535761 1360.7293 680.8683
G 363.1663 182.0868 1213.6609 607.3341
v 462.2347 231.6210 1156.6395 578.8234
P 559.2875 280.1474 10575710 529.2892
E 688.3301 344.6687 960.5183 480.7628
E 817.3727 409.1900 831.4757 416.2415
I 930.4567 465.7320 702.4331 351.7202
I 1043.5408 522.2740 589.3490 295.1782
G 1100.5623 550.7848 476.2650 238.6361
L 1213.6463 607.3268 419.2435 210.1254
M 1344.6868 672.8470 306.1594 153.5834
R 1500.7879 750.8976 175.1190 88.0631

1500



Peptide sequence 11: KATTFNVFESEPDFQSPN[Dea]GQTITINR

110 J vl y2 y3 y4 y5 y6 y8 y10 y1l
) b3 ba b10+2| yl2ba b7| y15+2| b8 b9 bl
100 - 737.38
90
80
120/08
70 ]
L 186.08 63.41 845.44
2 216.10 503.29
2 60 4
g
= 50 |||[102086 360.16 606,31 | 71743 902149  1019.45 1154.51
401 ([|175.12| 283l15 460.27 | 548.80 945.50 1112.54| 120p.64 | 125659
30 7
2.22 1aiLes 147680
20
1324.39

10

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
K 129.1022 65.0548 2942.4167 1471.7120
A 200.1394 100.5733 2814.3217 1407.6645
T 301.1870 151.0972 2743.2846 1372.1459
T 402.2347 201.6210 2642.2369 1321.6221
F 549.3031 275.1552 2541.1892 1271.0982
N 663.3461 332.1767 2394.1208 1197.5640
\ 762.4145 381.7109 2280.0779 1140.5426
F 909.4829 455.2451 2181.0095 1091.0084
E 1038.5255 519.7664 2033.9411 1017.4742
S 1125.5575 563.2824 1904.8985 952.9529
E 1254.6001 627.8037 1817.8664 909.4369
P 1351.6529 676.3301 1688.8238 844.9156
D 1466.6798 733.8435 1591.7711 796.3892
F 1613.7482 807.3777 1476.7441 738.8757
Q 1741.8068 871.4070 1329.6757 665.3415
S 1828.8388 914.9230 1201.6171 601.3122
P 1925.8916 963.4494 11145851 557.7962
N[Dea] 2040.9185 1020.9629 1017.5323 509.2698
G 2097.9400 1049.4736 902.5054 451.7563
Q 2225.9986 1113.5029 845.4839 423.2456
T 2327.0462 1164.0268 717.4254 359.2163
I 2440.1303 1220.5688 616.3777 308.6925
T 2541.1780 1271.0926 503.2936 252.1504
I 2654.2621 1327.6347 402.2459 201.6266
2768.3050 1384.6561 289.1619 145.0846

2924.4061 1462.7067 175.1190 88.0631



Peptide sequence 12: KATTFNVFESEPDFQSPN[Dea]GQTITINRK

850 -
$1
750
700 -
650
600
550
500 -

800

2

‘% 450 4
]

£ 400 ]
350 -

100

b2

120.08

200

Residue

K

w O M U oo mowowummn1< 2 7144 >

N[Dea]

A o =z

pal
2

300

400 500

b

129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829
1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2040.9185
2097.9400
2225.9986
2327.0462
2440.1303
2541.1780
2654.2621
2768.3050
2924.4061
3052.5011

y5 y6 7

yB y y
7+ b8+2 ym@inumvzzbe 13+2 |mama/15+916b8

606.65 762.42

600 700 800
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494

1020.9629
1049.4736
1113.5029
1164.0268
1220.5688
1271.0926
1327.6347
1384.6561
1462.7067
1526.7542

900

y8
17421}

909.

y9 y10
B+2yA19+2 hyxDi+2

47

1000 1100

y
3070.5116
2942.4167
2871.3795
2770.3319
2669.2842
2522.2158
2408.1728
2309.1044
2162.0360
2032.9934
1945.9614
1816.9188
1719.8660
1604.8391
1457.7707
1329.7121
1242.6801
1145.6273
1030.6004

973.5789
845.5203
744.4726
631.3886
530.3409
417.2568
303.2139
147.1128

y1l
b1l

1200

y12 y13
b13

4.60
1242.69

1329.72
1457.76
1440.80

1300 1400

y+2
1535.7594
1471.7120
1436.1934
1385.6696
1335.1457
1261.6115
1204.5901
1155.0559
1081.5216
1017.0004
973.4843
908.9630
860.4367
802.9232
729.3890
665.3597
621.8437
573.3173
515.8038
487.2931
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600

1500



Peptide sequence 13: KATTFN[Dea] VFESEPDFQSPNGQTITINR

Intensity

110 -

100 -

90

80

70

60

50

40 4

30

20

10

y1 y2

120.08

+186.08
216.10

102.06

175.12 283/15

100 200 300

Residue

K

A

T

T

F
N[Dea]

<

-4 O ® Z v v O M U v mwm

y3 y4
b4 y10+2

503.29

360.16 606.31

460.27 | 548.80

f2.22

y5
b6

717

y6 y8
b7 | y15+2| b8

737.38

63.41 845.44

43 902.49

945.50

400 500 600

b

129.1022
200.1394
301.1870
402.2347
549.3031
664.3301
763.3985
910.4669
1039.5095
1126.5415
1255.5841
1352.6369
1467.6638
1614.7322
1742.7908
1829.8228
1926.8756
2040.9185
2097.9400
2225.9986
2327.0462
2440.1303
2541.1780
2654.2621
2768.3050
2924.4061

y10 yll
b9

1019.45 1154.51

b1l

1112.54| 1202.64

700 800 900 1000 1100 1200
miz, Da
b+2 y

65.0548 2942.4167
100.5733 2814.3217
151.0972 2743.2846
201.6210 2642.2369
275.1552 2541.1892
332.6687 2394.1208
382.2029 2279.0939
455.7371 2180.0255
520.2584 2032.9570
563.7744 1903.9144
628.2957 1816.8824
676.8221 1687.8398
734.3355 1590.7871
807.8698 1475.7601
871.8990 1328.6917
915.4151 1200.6331
963.9414 1113.6011
1020.9629 1016.5483
1049.4736 902.5054
1113.5029 845.4839
1164.0268 717.4254
1220.5688 616.3777
1271.0926 503.2936
1327.6347 402.2459
1384.6561 289.1619
1462.7067 175.1190

1256.59

1311.65 1476.80

1324.39

1300 1400

y+2
1471.7120
1407.6645
1372.1459
1321.6221
1271.0982
1197.5640
1140.0506
1090.5164
1016.9822
952.4609
908.9448
844.4236
795.8972
738.3837
664.8495
600.8202
557.3042
508.7778
451.7563
423.2456
359.2163
308.6925
252.1504
201.6266
145.0846
88.0631



Peptide sequence 14: NNEPQ[Dea]FLAGK

yl y2 y3 y4
200 b2 b7+2
180 -
229.09
160
140 A
120 4
EY 358.14
g 204.13 327.16
£100 212.07
go{ 11007 a7 |
136.08 ’
381.22
6091|1201
244.09 388.26
40
467.74
20 4
0
100 200 300 400
Residue b
N 115.0502
N 229.0931
E 358.1357
P 455.1885
Q[Dea] 584.2311
F 731.2995
L 844.3836
A 915.4207
G 972.4421
K 1100.5371

g
yo+2 bgaagz | 560.29

Y

y6

542.76 654.

487.26

500

615.36

600
m/z, Da

b+2

58.0287
115.0502
179.5715
228.0979
292.6192
366.1534
422.6954
458.2140
486.7247
550.7722

y7
b6

744.42

761.

y8
b7
43

834.35

843.46

704.3p

700

800

y
1118.5477
1004.5047

890.4618
761.4192
664.3665
535.3239
388.2554
275.1714
204.1343
147.1128

890.47

934.40

900

y9

1014.51

1019.47
1111.49

1000 1100

y+2

559.7775
502.7560
445.7345
381.2132
332.6869
268.1656
194.6314
138.0893
102.5708
74.0600



Protein: B.rapa.R018.Candidate-3, 2 peptides (95%)

Protein sequence coverage

MTKFTVLPLEVLLEFLVLLCTKSWAKSEEFDESSDEENDVAAVPSCCGESSPLLIKKDOQWKPIFGTQEGO
ISTVQIGEGCGGMGPYKIHSITLEPNALLLPLLLHSDMVEEFVESGSGILNWVEAEPTSSEIRRGDVYRL
RPGTVEFYLOSKPIDIFLGTKLRVYAIFSNTEECLHDPCFGAYSSITDLLEGFDEAILQSAFGVPEEIIG
LMTNRTQPPLIVHDMLSTPGEANTYTWQLOVOPRLLKLFAGYVSAAEKKKKEKKTKKAKTENVFESEPD
FOSPSGRTITINRKDLEVLSGSMVGVSMVNLTQASMMGPHWNPWACEISIVLKGSGMVRVLRSSISSTS
SSSSSSECKNMRFKVEEGDIFAVPRLHPMAQMSEFINESLVEIGETTSARNNEPQFLAGORSALRLLDQE
VLAASLNVSSVMIEGLLGAQKDAVVLGCPYCAEGELEKLKVETEMKKRDDERKREEEEAKKEEEERRKR

EEEEEEEKQWPPLPQOPPE

Peptide sequence 1: FKVEEGDIFAVPR

1000

900 -

800

700 -

600 4

Intensity

400 |

300 -

200 -

100 -

500 4

yl

120,

Residue

O o mm< X

T v < > T

y3+4+2

200

223.

P51.1

300

ke
6+;

+2f

.35

400 500 600

b
148.0757
276.1707
375.2391
504.2817
633.3243
690.3457
805.3727
918.4567

1065.5251
1136.5623
1235.6307
1332.6834
1488.7845

1

1.30

805.38

754.39

00.45

874.

700 800
m/z, Da

b+2

74.5415
138.5890
188.1232
252.6445
317.1658
345.6765
403.1900
459.7320
533.2662
568.7848
618.3190
666.8454
744.8959

i Ll

b8

918.46

y9
b9 | bi10

1065.52

bil

1136.56

123

6.65

900

5 .
FI. l ]uloloﬁsfl.. .....lu..IlJ i

1000 1100

y
1506.7951

1359.7267
1231.6317
1132.5633
1003.5207
874.4781
817.4567
702.4297
589.3457
442.2772
371.2401
2721717
175.1190

1200

1300 1400 1500

y+2

753.9012
680.3670
616.3195
566.7853
502.2640
437.7427
409.2320
351.7185
295.1765
221.6423
186.1237
136.5895
88.0631



Protein: B.rapa.R018.Candidate-4, 2 peptides (95%)

Protein sequence coverage

MSKFTIIPLCLLTLEFLCTNSESDONDGVPSSQSPLLVKRHORTQLVATEFGEISAVHIGEEYTIQFITL
EPNALLLPLLLHSDMVFEFVHTGSGVLNWVDEEKERTLELKRGDVFRLRYGTVFYLHCNLERDEVPEKLR
VYAIFDVGKCLSDQCLGAYSSIRDLLWGFDEKTLRSAFAVPKDVFGRLRDAVKPPLITHAMPKNRTQGS
EEETWGSRLAKLEFVRVEDVTDHLEMKPVVNKKKKKKKKKSSAYNVFESDPDFENDNGQSTVVDEKDMDA
LKGSSFGVYMVNLTKGSMMGPHWNPNACEISIVLOQGEGMIRVVNHPSYQSKNESERFMVEDGDVEVVPQ
FYPMAQLSFVNSSEMFMGEFSTSAKTNHPQFLVGONSVLKIFNRDVLATSFNMRYATVERLLGAQKDGLL
LECVSCAEVELSRLMREIEERRRREEEETERRKREEEEAKRQEEERRRREEEEAERKKKAEEEARKREK
EREREEEAAKRREEERRRREEEEAERKRKEEEEARKREEERKREEEAAKKREEERRKREKEEEEARKRE
EAREREEEEAKKREEERRKREEEEAERKRRAEEEAREREEEEAKKREEEKEAARRREEEREKEEEMAKR
REEERQRKEREDVERKKREEEEERKRREEEAMRREEERKREEEAAKRAEEERRKREEEAEHKKRPPPQOG

POPPIHH

Peptide sequence 1: TNHPQFLVGQNSVLK

140 |

130 -

120

110

100 -

90

Intensity

60
50
40 |
30 4

20

10

80

70

100

199.18 419.71

200

Residue

T

Ar< o Zz0 o0a< r Mmoo vITZ

-

405,

227.18

260.20 349

~

B+ b10+d5

43922

430.22

300

400 500

b

102.0550
216.0979
353.1568
450.2096
578.2681
725.3365
838.4206
937.4890
994.5105
1122.5691
1236.6120
1323.6440
1422.7124
1535.7965
1663.8915

y12+2
561.31

728.

671.34

600

b6| | yise2

745.42 844.49

806.47,

87

b8

877.

870.4

859.4;

u3

700 800
m/z, Da

b+2
51.5311
108.5526
177.0820
225.6084
289.6377
363.1719
419.7139
469.2482
497.7589
561.7882
618.8096
662.3257
711.8599
768.4019
832.4494

900

b9

93750 1085.58

7.55

995.51

1000 1100

y
1681.9020
1580.8544
1466.8114
1329.7525
1232.6997
1104.6412

957.5728
844.4887
745.4203
688.3988
560.3402
446.2973
359.2653
260.1969
147.1128

1103.57

1143.59

1200

1310.53

1300

1465.53

1400

y+2

841.4547
790.9308
733.9094
665.3799
616.8535
552.8242
479.2900
422.7480
373.2138
344.7030
280.6738
223.6523
180.1363
130.6021
74.0600

1500



Peptide sequence 2: VYAIFDVGK

Intensity

yl
180 -

160 -

=
N
o

=
n
o

=
o
o

®
o

4 136.0

@
o

40 4

20 4

y2

7

100

Residue
\Y%
Y
A

X O < O m

b2

235.146

y3
b3 |y7+2

263.138

334.

y4

178

3
412

93.257
210

350

b

100.0757
263.1390
334.1761
447.2602
594.3286
709.3556
808.4240
865.4454
993.5404

400

450

y5
y9+2

506|281
565,293

522.317

517.2f2

y6 y7
749423

6781389

589.352 784.484

599.34p 68.395

500 550 600 650 700 750 800

m/z, Da

b+2

50.5415
132.0731
167.5917
224.1337
297.6679
355.1814
404.7156
433.2264
497.2738

y
1011.5510
912.4825
749.4192
678.3821
565.2980
418.2296
303.2027
204.1343
147.1128

713.367 841.414

850

y8

912

932.550
1023.568

900

950 1000

y+2

506.2791
456.7449
375.2132
339.6947
283.1527
209.6185
152.1050
102.5708

74.0600



Protein: B.rapa.R018.Candidate-5, 21 peptides (95%)

Protein sequence coverage

MAINKLTITLFLLISLAVFHCLAFRVEVQEFEPPROEGOEGPGGGSGEGWDEEATKNPYHFGQWSFK

DGEFVKMLPKFTKR

VGF

GIENYRFLFQEMQPNTFLVPHHLDADYVFLVVQGKCV IGEVTDTAN
ESFOITKGDVVRVPSSVTHFFANTNGTVPLRLAKIAVPANVPGHFQVFFPAHSGFHQSYFNGFSKDVLT
ASFNIPEELLGRLIRGPQQEVGQGIIRRVSPEQIKELTEHEHATSPSNKHKDKKDKHKDKDRSTFGSPF
NLLTQDAIYSNNFGRYHEAHPKRESOLODLDIAVCGWVNMTOGSLELPOYNSETTEVTEVENGCARYEMA
SPYTFQGEQQOPWEGPGOQEEEVEEEMSGOQVHKIVSRVCKGEVFILPAGHPFAILSQODENFVAVGEGIHA
SNSTRTFLAGQDNMLSNINTVATRLSFGLGSKMAEKLETSONY SHEAPTTPSHOFPEKPKPSEFOSVENL

Peptide sequence 1: DVLTASFNIPEELLGR

1500

i::: - y3121>4b2y i p6+2 ba | w@ﬁs bl(;),(;l 1y22t$L3—HJi1L{2ye w@ﬂ Phol b ) I V%l R
813.45
1.0e4 |
9.03 |
8.03 |
2 7.063 |
g 6.0e3
= 5003 ]
4.0e3 1 1274.68
30631 1040.58
20931 | 22819 411.22 482.2 926.53 96150 neres ™ 1446.77
10834197 13 283.17 587031 | 698.3 B78.97 | [943.49 1429.73
0.060 L wol L1, PV PTIAONEW 1A PN O N8 N SN
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
miz, Da
Residue b b+2 y y+2
D 116.0342 58.5207 1773.9381 887.4727
\4 215.1026 108.0550 1658.9112 829.9592
L 328.1867 164.5970 1559.8428 780.4250
T 429.2344 215.1208 1446.7587 723.8830
A 500.2715 250.6394 1345.7110 673.3592
S 587.3035 294.1554 1274.6739 637.8406
F 734.3719 367.6896 1187.6419 594.3246
N 848.4149 4247111 1040.5735 520.7904
I 961.4989 481.2531 926.5306 463.7689
P 1058.5517 529.7795 813.4465 407.2269
E 1187.5943 594.3008 716.3937 358.7005
E 1316.6369 658.8221 587.3511 294.1792
L 1429.7209 715.3641 458.3085 229.6579
L 1542.8050 771.9061 345.2245 173.1159
G 1599.8265 800.4169 232.1404 116.5738
R 1755.9276 878.4674 175.1190 88.0631



Peptide sequence 2: ELTEHEHATSPSNK

Intensity

1 2 3 7 8 9
1600 ¥ yA+3842)y6+2h3 yM)LﬁM’ ya):/o 2 1&2@%4 ’ b7 / b9|  bl0
1500 1 527.25
1400 4
1300 4
1200 4
1100 1
1000 4
900 1
800 1
700 |
600 - 669.31,
500 |
400
300 | 21514 515.24
200 {197/13 43.14 42080 554,26 704.35
100 4 326.17 726.35 858.38 894.37 1118.49
0 |, |. I ‘I.‘ |..h| .:n|. |n|.l-.||m““d Lyl I.LL.l-.I pu 1Tl TIRIERT A wy 1 i . .
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
E 130.0499 65.5286 1579.7347 790.3710
L 243.1339 122.0706 1450.6921 725.8497
T 344.1816 172.5944 1337.6080 669.3077
E 473.2242 237.1157 1236.5604 618.7838
H 610.2831 305.6452 1107.5178 554.2625
E 739.3257 370.1665 970.4588 485.7331
H 876.3846 438.6959 841.4163 421.2118
A 947.4217 474.2145 704.3573 352.6823
T 1048.4694 524.7383 633.3202 317.1638
S 1135.5014 568.2544 532.2726 266.6399
P 1232.5542 616.7807 445.2405 223.1239
S 1319.5862 660.2968 348.1878 174.5975
N 1433.6292 717.3182 261.1557 131.0815
K 1561.7241 781.3657 147.1128 74.0600

1500



Peptide sequence 3: FLFQEMQPNTFLVPHHLDADYVFLVVQGK

Intensity

160
150 -
140 -
130
120
110
100 -
90
80
70
60

100

yl

233.17 -
120.08

y2

136.97

200

Residue

F

X OO0 << rrTn<<0O>»0OrITIT o< rrm4+H4zZz 99O MmO nr

y3

b2 | b5+2

261.16

300

4
b3

431.26

4051

400

b

y5
b4

530/33

500

148.0757
261.1598
408.2282
536.2867
665.3293
796.3698
924.4284
1021.4812
1135.5241
1236.5718
1383.6402
1496.7242
1595.7927
1692.8454
1829.9043
1966.9633
2080.0473
2195.0743
2266.1114
2381.1383
2544.2016
2643.2701
2790.3385
2903.4225
3002.4909
3101.5594
3229.6179
3286.6394
3414.7344

y6
b5

643.41

600

y7
Y1467

790.49

700 800
m/z, Da

b+2

74.5415
131.0835
204.6177
268.6470
333.1683
398.6885
462.7178
511.2442
568.2657
618.7895
692.3237
748.8658
798.4000
846.9264
915.4558
983.9853

1040.5273
1098.0408
1133.5593
1191.0728
1272.6045
1322.1387
1395.6729
1452.2149
1501.7491
1551.2833
1615.3126
1643.8233
1707.8708

y8
y167t571]

919

y9
7+2y118+2 |y19+2

98

969.52

1018.04

900

1000 1100

y
3432.7449
3285.6765
3172.5925
3025.5240
2897.4655
2768.4229
2637.3824
2509.3238
2412.2710
2298.2281
2197.1804
2050.1120
1937.0280
1837.9595
1740.9068
1603.8479
1466.7890
1353.7049
1238.6780
1167.6408
1052.6139

889.5506
790.4822
643.4137
530.3297
431.2613
332.1928
204.1343
147.1128

hlat iz

1026.56 | 1900.10 12
12

1200

22

56.17

y12 y13
b1l

1300 1400 1500

y+2

1716.8761
1643.3419
1586.7999
1513.2657
1449.2364
1384.7151
1319.1948
1255.1655
1206.6392
1149.6177
1099.0939
1025.5596
969.0176
919.4834
870.9570
802.4276
733.8981
677.3561
619.8426
584.3241
526.8106
445.2789
395.7447
322.2105
265.6685
216.1343
166.6001
102.5708

74.0600



Peptide sequence 4: GPQQEVGQGIIR

tedy S le o y7+2 yt;343+2 “Yorz bi8?2 1511,}25@ br| ba| bt bio] b
1.0e4 A 641.35
9.03 |
8.0e3 |
7.063 |
g 6.0e3
£ 5 ges |
4,063 |
3.0e3 | 74348 . 999.57
2.0e3 |
101.07
:-Z: : | 17512 ’ zls .121 ;43?521? .“58"31u MTO"E L"‘[[s?.s.si a9 982.55 ) 1092.50 ‘1127.63
100 200 300 400 500 600 m/72(’)[|)3 ] 800 900 1000 1100 1200 1300
Residue b b+2 y y+2
G 58.0287 29.5180 1281.6910 641.3491
P 155.0815 78.0444 1224.6695 612.8384
Q 283.1401 142.0737 1127.6167 564.3120
Q 411.1987 206.1030 999.5582 500.2827
E 540.2413 270.6243 871.4996 436.2534
\ 639.3097 320.1585 742.4570 371.7321
G 696.3311 348.6692 643.3886 322.1979
Q 824.3897 412.6985 586.3671 293.6872
G 881.4112 441.2092 458.3085 229.6579
I 994.4952 497.7513 401.2871 201.1472
I 1107.5793 554.2933 288.2030 144.6051
R 1263.6804 632.3438 175.1190 88.0631



Peptide sequence 5: IAVPANVPGHFQVFFPAHSGFHQSYFNGFSK

6000 yl y2 y3| v4 y5 v6 y7| y8 y9 10 yi1| y12
b2 b3 bay7+X842 | yo+2 b 22 822 |y14y25+916+2 |y1742 |y18+91942 y20+2 |y21+2 y232B+924+2
5500 -
185.13

5000 -

4500 -

4000 -

3500 -
2
2
5] 3000 -
£

2500 -

2000 788.88

157.1:
1500 4 283.14 631.31
1000 239.18 382.21
438.24 524.27 739. 949.45 110302
.2
1053.49 r
500 4 | 569.28 € 1240.59 1886.15
] Lolhil

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2

I 114.0913 57.5493 3434.6858 1717.8465
A 185.1285 93.0679 3321.6017 1661.3045
\4 284.1969 142.6021 3250.5646 1625.7859
P 381.2496 191.1285 3151.4962 1576.2517
A 452.2867 226.6470 3054.4434 1527.7253
N 566.3297 283.6685 2983.4063 1492.2068
\4 665.3981 333.2027 2869.3634 1435.1853
P 762.4509 381.7291 2770.2950 1385.6511
G 819.4723 410.2398 2673.2422 1337.1247
H 956.5312 478.7693 2616.2207 1308.6140
F 1103.5996 552.3035 2479.1618 1240.0846
Q 1231.6582 616.3327 2332.0934 1166.5503
v 1330.7266 665.8670 2204.0348 1102.5211
F 1477.7950 739.4012 2104.9664 1052.9868
F 1624.8635 812.9354 1957.8980 979.4526
P 1721.9162 861.4618 1810.8296 905.9184
A 1792.9533 896.9803 1713.7768 857.3921
H 1930.0122 965.5098 1642.7397 821.8735
S 2017.0443 1009.0258 1505.6808 753.3440
G 2074.0657 1037.5365 1418.6488 709.8280
F 2221.1342 1111.0707 1361.6273 681.3173
H 2358.1931 1179.6002 1214.5589 607.7831
Q 2486.2516 1243.6295 1077.5000 539.2536
S 2573.2837 1287.1455 949.4414 475.2243
Y 2736.3470 1368.6771 862.4094 431.7083
F 2883.4154 1442.2113 699.3461 350.1767
N 2997.4583 1499.2328 552.2776 276.6425
G 3054.4798 1527.7435 438.2347 219.6210
F 3201.5482 1601.2777 381.2132 191.1103
S 3288.5802 1644.7938 234.1448 117.5761
K 3416.6752 1708.8412 147.1128 74.0600



Peptide sequence 6: LIRGPQQEVGQGIIR

600

550

500 -

450

400 -

350

Intensity

250

200 -

150 -

100 -

50

100

104.05

200

Residue

L

OO0 66 moOO0 v o o

yl y2
y3+2b2 | y5

300

555.77 623.92

865.41

453.25

Wia v y5| | yé
TbE32 | RHPBIZDH2 b1biP3226)M13+2/14+2

43.39

742.46

400 500 600 700 800

b

114.0913
227.1754
383.2765
440.2980
537.3507
665.4093
793.4679
922.5105
1021.5789
1078.6004
1206.6589
1263.6804
1376.7645
1489.8485
1645.9496

b+2

57.5493
114.0913
192.1419
220.6526
269.1790
333.2083
397.2376
461.7589
511.2931
539.8038
603.8331
632.3438
688.8859
745.4279
823.4785

y8

b8

908.45

900

922.5
979.49

b10

1000

1100

y
1663.9602
1550.8761
1437.7921
1281.6910
1224.6695
1127.6167

999.5582
871.4996
742.4570
643.3886
586.3671
458.3085
401.2871
288.2030
175.1190

b1l

1200

55

1237.51

1300

1400

y+2
832.4837
775.9417
719.3997
641.3491
612.8384
564.3120
500.2827
436.2534
371.7321
322.1979
293.6872
229.6579
201.1472
1446051
88.0631

1500



Peptide sequence 7: LSFGLGSK

yl y2 y3 y# y5 Y6 y7
2200 b2 y6+2| y7h3| beyaiz 08734 b5
2000 ~
1800 +
1600 4 608|343
1400 4 695.377
Z
5 1200 4
£ 1000 4
800 1 201/124
600 J 173.129
200 | o5 128 4j1-2;j6 505.918 o
200 { | 178,105 saalias 291[1f3|7 330.181 410,24 l j 590,327 s10500 | 705.357
0 bl pmadl |:n..l O (TP auy dhs ol en btpundlath . ln Il731..'389| 791_.":26,‘
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
m/z, Da
Residue b b+2 y y+2
L 114.0913 57.5493 808.4563 404.7318
S 201.1234 101.0653 695.3723 348.1898
F 348.1918 1745995 608.3402 304.6738
G 405.2132 203.1103 4612718 231.1396
L 518.2973 259.6523 404.2504 202.6288
G 575.3188 288.1630 291.1663 146.0868
S 662.3508 331.6790 234.1448 117.5761
K

790.4458 395.7265 147.1128 74.0600



Peptide sequence 8: NPYHFGQWSFK

Intensity

w B
a
o

800 A
750
700 A
650
600
550
500 -

N
o O
o o

300 -
250
200 -
150 -
100 -

50

yl
3+2h

Residue
N

X T »w SO0 O MM I < T

\Z
y4+2

3|
b6+D

459/5.

b

115.0502
212.1030
375.1663
512.2252
659.2936
716.3151
844.3737
1030.4530
1117.4850
1264.5534
1392.6484

y7 y8 y9
b7 b8 b9
8.31
899.44 1036.50
84439 [g373g 1066.44 1150.51 1285.64
| ln T Y A 1/ ol )
700 800 900 1000 1100 1200 1300 1400
m/z, Da
b+2 y y+2

58.0287 1410.6589 705.8331
106.5551 1296.6160 648.8116
188.0868 1199.5633 600.2853
256.6162 1036.4999 518.7536
330.1504 899.4410 450.2241
358.6612 752.3726 376.6899
422.6905 695.3511 348.1792
515.7301 567.2926 284.1499
559.2461 381.2132 191.1103
632.7803 294.1812 147.5942
696.8278 147.1128 74.0600



Peptide sequence 9: STFGSPFNLLTQDAIYSNNFGR

6500 -
6000 -
5500 -
5000 -
4500 -

4000 -

Intensity

2500 -

2000 -

1500 -

1000 -

500

3500 -

3000 -

J

yl

y3p2

13

Llu

y2

6,08

4+2

5+3/682

18.15 | 345

il

3 b
bg#22h 62D )

14/ 1429.20 ||| 493.25| | 70484

100

Residue

S

> OO A r-rrr zZmm 9w n o nH

T O mmzZ2 Z2 un <

200

300

453. 599.28

5 y6 7 8| | y L}u y10 y11 y12 yi3
11+9023| BAEA2 | pOTAABAZRER0+2 | b1l b12 b13| bl4
857.39
694,63
970.48
051.46
479.72
40,6 1041.52 | 1156/54 385.65
k ﬂ‘ﬁ»59 128560
[ AMI L Hid ol il "W N A l

400 500 600 700 800

88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571

1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955
1755.8588
1842.8909
1956.9338
2070.9767
2218.0451
2275.0666
2431.1677

m/z, Da

b+2

44,5233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
978.9705
1035.9920
1109.5262
1138.0369
1216.0875

900 1000 1100 1200

y
2449.1783
2362.1462
2261.0986
2114.0301
2057.0087
1969.9767
1872.9239
1725.8555
1611.8125
1498.7285
1385.6444
1284.5967
1156.5382
1041.5112

970.4741
857.3900
694.3267
607.2947
493.2518
379.2088
232.1404
175.1190

1300

1400 1500

y+2

1225.0928
1181.5768
1131.0529
1057.5187
1029.0080
985.4920
936.9656
863.4314
806.4099
749.8679
693.3258
642.8020
578.7727
521.2592
485.7407
429.1987
347.6670
304.1510
247.1295
190.1081
116.5738

88.0631



Peptide sequence 10: TFLAGQDNMLSNINTVATR

800 A yl 2 yB8 4 y5 y6 y7 y8 y9 y10 11 12 13
750 ba+2 b2 | Yy6+2 h3+R8y8430BRM 0+ +2 b6 | b1B+2 b n7+2| b9 b10 b1l b12 b13
700 ] 661.37
650
600
550
500 -
975.53
450
2 400 - 347.20
=
~ 350 221.13 249.12|
300 4 ]
362.21
54 774.45
1292.60
121965
1407.69 |1448.72
\H‘w‘l reliiag |l| |

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
T 102.0550 51,5311 2066.0335 1033.5204
F 249.1234 125.0653 1964.9858 982.9966
L 362.2074 181.6074 1817.9174 909.4623
A 433.2445 217.1259 1704.8334 852.9203
G 490.2660 245.6366 1633.7962 817.4018
Q 618.3246 309.6659 1576.7748 788.8910
D 733.3515 367.1794 1448.7162 724.8617
N 847.3945 424.2009 1333.6893 667.3483
M 978.4349 489.7211 1219.6463 610.3268
L 1091.5190 546.2631 1088.6058 544.8066
S 1178.5510 589.7792 975.5218 488.2645
N 1292.5940 646.8006 888.4898 444.7485
I 1405.6780 703.3427 774.4468 387.7271
N 1519.7210 760.3641 661.3628 331.1850
T 1620.7686 810.8880 547.3198 274.1636
\ 1719.8370 860.4222 446.2722 223.6397
A 1790.8742 895.9407 347.2037 174.1055
T 1891.9218 946.4646 276.1666 1385870
R

2048.0229 1024.5151 175.1190 88.0631



Peptide sequence 11: VPSSVTHFFANTNGTVPLR

650

600

550

500 4

450

400 4

Intensity

250
200 -
150 -
100 -

50

100

Residue

350

yl y2 Y
b3 || b7+D4 yB#2 |\ I5ERPQ+2016+D12+241.

169

\

Tr 1< 40 2 4 zZ>»r 1T IAH< n on o

13 197.13 594.29

y6

w

<
=

<
i

385.26

186.09 871.19 428.22

200 300 400 500 600

b

100.0757
197.1285
284.1605
371.1925
470.2609
571.3086
708.3675
855.4359
1002.5043
1073.5415
1187.5844
1288.6321
1402.6750
1459.6965
1560.7441
1659.8125
1756.8653
1869.9494
2026.0505

smlotsoe

82102

756.4

=
N
@

700 800
m/z, Da

b+2

50.5415
99.0679
142.5839
186.0999
235.6341
286.1579
354.6874
428.2216
501.7558
537.2744
594.2958
644.8197
701.8411
730.3519
780.8757
830.4099
878.9363
935.4783
1013.5289

y9
[7+218+2

924.47

915/96

900

973.00

1000

1042.57

1070.57

1100

y
2044.0610
1944.9926
1847.9399
1760.9078
1673.8758
1574.8074
1473.7597
1336.7008
1189.6324
1042.5640

971.5269
857.4839
756.4363
642.3933
585.3719
484.3242
385.2558
288.2030
175.1190

b10 b1l bl2

1189.62

133
1179.58

1200 1300

yl
b14

6.70
1329.65

L
1400 1500

y+2

1022.5342
973.0000
924.4736
880.9576
837.4415
787.9073
737.3835
668.8540
595.3198
521.7856
486.2671
429.2456
378.7218
321.7003
293.1896
242.6657
193.1315
1446051

88.0631



Peptide sequence 12: VPSSVTHFFAN[Dea] TNGTVPLR

w
<
=

yl y y5|| y6 yi7 y9 10 yll yl2 y1
260 {4 b4+B b3 | b7+d4 bB+2 |\HeBPO+2011+BH12+2413 5422 | WBHA7+218+2p9| b0 b12 b14

240 - 649.67
220 A 82.3
200 -
180 - 757.41

160 + 64239

2

& 140 1 385.26 Jl

8 j! |

= 120 | 6.3 1043.5
136.08 924.96 | 97349

. 4 Le7 4 145254 | | 110358

g0l || 19713 24215 67.2

866.47

1189.58

1337.67

1303.61

1274.68 1399.70

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
v 100.0757 505415 2045.0451 1023.0262
P 197.1285 99.0679 1945.9767 973.4920
S 284.1605 1425839 1848.9239 924.9656
S 371.1925 186.0999 1761.8919 881.4496
v 470.2609 235.6341 1674.8598 837.9336
T 571.3086 286.1579 1575.7914 788.3993
H 708.3675 354.6874 1474.7437 737.8755
F 855.4359 428.2216 1337.6848 669.3461
F 1002.5043 501.7558 1190.6164 595.8118
A 1073.5415 537.2744 1043.5480 522.2776

N[Dea] 1188.5684 594.7878 972.5109 486.7591
T 1289.6161 645.3117 857.4839 429.2456
N 1403.6590 702.3331 756.4363 378.7218
G 1460.6805 730.8439 642.3933 321.7003
T 1561.7281 781.3677 585.3719 293.1896
\ 1660.7966 830.9019 484.3242 242.6657
P 1757.8493 879.4283 385.2558 193.1315
L 1870.9334 935.9703 288.2030 144.6051
R 2027.0345 1014.0209 175.1190 88.0631



Peptide sequence 13: TFLAGQDNMLSN[Dea]INTVATR

280
260
240
220
200
180
2160
é 140
E
120 4
100
80
60
40
20

yl

100

Residue

T

r<z2 00 0 >» T

N[Dea]

T4 > < 4 Z

ba+2

217.13

200

2 y3
b3

245.13

76.17
|

77.1p

300

y842 b10+2

347.20

408.19| 446.27

547

400 500

b

102.0550
249.1234
362.2074
433.2445
490.2660
618.3246
733.3515
847.3945
978.4349
1091.5190
1178.5510
1293.5780
1406.6620
1520.7050
1621.7526
1720.8211
1791.8582
1892.9059
2049.0070

b6

.32

600

y6 y7 y8 y9
b1B+2 b7 b8 b9

690.35

774.37 912.44
661.31

700 800 900
m/z, Da

b+2

51.5311
125.0653
181.6074
217.1259
245.6366
309.6659
367.1794
424.2009
489.7211
546.2631
589.7792
647.2926
703.8347
760.8561
811.3800
860.9142
896.4327
946.9566

1025.0071

976.52

1000

986.98
1045.51

y10

b10 b1l

1089.60

1100

y
2067.0175
1965.9699
1818.9014
1705.8174
1634.7803
1577.7588
1449.7002
1334.6733
1220.6303
1089.5899

976.5058
889.4738
774.4468
661.3628
547.3198
446.2722
347.2037
276.1666
175.1190

.55

1200

12
b12

1293.60

1300

b13

1407.71
133468

1400 1500

y+2

1034.0124
983.4886
909.9544
853.4123
817.8938
789.3830
725.3537
667.8403
610.8188
545.2986
488.7565
445.2405
387.7271
331.1850
274.1636
223.6397
174.1055
138.5870

88.0631



Peptide sequence 14: VPSSVTHFFANTN[Dea]GTVPLR

260
240 |
220 4
200 4
180 -
160 -

80

100

yl
b4+8

136.08

197.13

200

Residue

\Y

Z > M I 4< o n T

—

N[Dea]

- v < H

b3

24,

b7y

2.15

385.26

300

400 500

b

100.0757
197.1285
284.1605
371.1925
470.2609
571.3086
708.3675
855.4359
1002.5043
1073.5415
1187.5844
1288.6321
1403.6590
1460.6805
1561.7281
1660.7966
1757.8493
1870.9334
2027.0345

Y v y5
21y | I5ERPO+20 11+

567.2

y6

642,39

6.36

600

[ v8
12+213 422 | VB

649.67

82.3

866.47

858.

.96

700 800
m/z, Da

b+2

50.5415
99.0679
142.5839
186.0999
235.6341
286.1579
354.6874
428.2216
501.7558
537.2744
594.2958
644.8197
702.3331
730.8439
781.3677
830.9019
879.4283
935.9703
1014.0209

[7+91

yo| W10
8+2b9| bilo

1043.55
973.49

1052.54 1123.5:

900

1000 1100

y
2045.0451
1945.9767
1848.9239
1761.8919
1674.8598
1575.7914
1474.7437
1337.6848
1190.6164
1043.5480

972.5109
858.4680
757.4203
642.3933
585.3719
484.3242
385.2558
288.2030
175.1190

yll
bl2

8

1189.58

1303.61

y12

133

1274.68

1200 1300

y1
b14

7.67

1399.70

1400 1500

y+2

1023.0262
973.4920
924.9656
881.4496
837.9336
788.3993
737.8755
669.3461
595.8118
522.2776
486.7591
429.7376
379.2138
321.7003
293.1896
242.6657
193.1315
1446051

88.0631



Peptide sequence 15: STFGSPFNLLTQDAIYSN[Dea]NFGR

240 |

220

200 -

180 -

160

140 -

Intensity

100 -

80

60

40 -

20

yl
b2

100

Residue

S

> OO 4 rrzZmm o on O moH

N[Dea]

T O M

120,08

136!

08

232.14

292.12

200 300

y6+2 | b¥7+D9+45

346.13

y3 yé

429.20

529.26
493.24

400 500

b

88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571

1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955
1755.8588
1842.8909
1957.9178
2071.9607
2219.0291
2276.0506
2432.1517

y5
y11+2

473.25 607.29

600

y6

b7 b8

694.32

840.37
763.38

705(34

700 800

m/z, Da

b+2

44,5233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
979.4625
1036.4840
1110.0182
1138.5289
1216.5795

8 y9 y10

P974218+2010 y20+211

857.39

953.47

899.4

900

71.47 157

1043.50

1166.59

1000 1100

y
2450.1623
2363.1303
2262.0826
2115.0142
2057.9927
1970.9607
1873.9079
1726.8395
1612.7966
1499.7125
1386.6284
1285.5808
1157.5222
1042.4952

971.4581
858.3741
695.3107
608.2787
493.2518
379.2088
232.1404
175.1190

54

yll

1286.57
1268155

1247.64

1200

1300

y12
b13

y13
b14

1480.72

1387.64

1400 1500

y+2

1225.5848
1182.0688
1131.5449
1058.0107
1029.5000
985.9840
937.4576
863.9234
806.9019
750.3599
693.8179
643.2940
579.2647
521.7513
486.2327
429.6907
348.1590
304.6430
247.1295
190.1081
116.5738

88.0631



Peptide sequence 16: STFGSPFNLLTQDAIYSNN[Dea]FGR

Intensity

150 -
140 -

120
110 |
100 -
90 |
80
70 4
60
50 4
40 |
30 4

20
10

100

yl
b2

136!

2

07

16.10

200

Residue

S

> OO 4 rrzZmm o on O moH

y3
b3

345.14

300

b 7+209+5

400

379.21

480.74

500

b

88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571

1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955
1755.8588
1842.8909
1956.9338
2071.9607
2219.0291
2276.0506
2432.1517

y5

607.29

600

y6

695.32

706.31

700

b7 b8

857.39

800
m/z, Da

900

b+2

44,5233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
978.9705
1036.4840
1110.0182
1138.5289
1216.5795

b9 b1l

970.46 1042.51

1119.08

1000 1100

y
2450.1623
2363.1303
2262.0826
2115.0142
2057.9927
1970.9607
1873.9079
1726.8395
1612.7966
1499.7125
1386.6284
1285.5808
1157.5222
1042.4952

971.4581
858.3741
695.3107
608.2787
494.2358
379.2088
232.1404
175.1190

yll
b12

1300

D4.65

y13
b13

1285.59 1386.67

1400 1500

y+2
1225.5848
1182.0688
1131.5449
1058.0107
1029.5000
985.9840
937.4576
863.9234
806.9019
750.3599
693.8179
643.2940
579.2647
521.7513
486.2327
429.6907
348.1590
304.6430
247.6215
190.1081
116.5738
88.0631



Peptide sequence 17: IAVPANVPGHFQVFFPAHSGFHQSYFN[Dea] GFSK

2000 -

yl y2 y3| vy4 y5 y6 y7| y8 y9 y10 yil | y12
b2 |  y54B Y7+ HB42 | ya42060227 | y1DIABR2 Yy 14y25+916+2 |y1742 |y18+91912Y20+2 ||2BH2Y 232892442

1800 1 185.13

1600 -

1400 -

1200 -
2
3
S 1000 789.13
=

800

631.30
600 4 157.1 283.14 924.76
90641
400 239.18( 354.21 979.95
438.23 5242 651.01 814.14 105h 48
200 po3.57 10352 194,61 | 124107 | | 138664
1232.06
0 4

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2

| 114.0913 57.5493 3435.6698 1718.3385
A 185.1285 93.0679 3322.5857 1661.7965
\ 284.1969 142.6021 3251.5486 1626.2779
P 381.2496 191.1285 3152.4802 1576.7437
A 452.2867 226.6470 3055.4274 1528.2174
N 566.3297 283.6685 2984.3903 1492.6988
\4 665.3981 333.2027 2870.3474 1435.6773
P 762.4509 381.7291 2771.2790 1386.1431
G 819.4723 410.2398 2674.2262 1337.6167
H 956.5312 478.7693 2617.2048 1309.1060
F 1103.5996 552.3035 2480.1458 1240.5766
Q 1231.6582 616.3327 2333.0774 1167.0424
v 1330.7266 665.8670 2205.0189 1103.0131
F 1477.7950 739.4012 2105.9504 1053.4789
F 1624.8635 812.9354 1958.8820 979.9446
P 1721.9162 861.4618 1811.8136 906.4104
A 1792.9533 896.9803 1714.7608 857.8841
H 1930.0122 965.5098 1643.7237 822.3655
S 2017.0443 1009.0258 1506.6648 753.8360
G 2074.0657 1037.5365 1419.6328 710.3200
F 2221.1342 1111.0707 1362.6113 681.8093
H 2358.1931 1179.6002 1215.5429 608.2751
Q 2486.2516 1243.6295 1078.4840 539.7456
S 2573.2837 1287.1455 950.4254 475.7164
Y 2736.3470 1368.6771 863.3934 432.2003
F 2883.4154 1442.2113 700.3301 350.6687
N[Dea] 2998.4424 1499.7248 553.2617 277.1345
G 3055.4638 1528.2355 438.2347 219.6210
F 3202.5322 1601.7698 381.2132 191.1103
S 3289.5643 1645.2858 234.1448 117.5761

K 3417.6592 1709.3333 147.1128 74.0600



Peptide sequence 18: DVLTASFN[Dea]IPEELLGR

b4w2

187.11

200

Residue

D

»n > 4 r <

N[Dea]

D G r rmm ©

215.10

227.10
325

273.11

300

4 y5
y7+204 b§l1+2
407.22
429.23 458.31 587.30
699.34
D 487.27

400 500 600

b

116.0342
215.1026
328.1867
429.2344
500.2715
587.3035
734.3719
849.3989
962.4829
1059.5357
1188.5783
1317.6209
1430.7050
1543.7890
1600.8105
1756.9116

y6 y7 y8 y9 y10 y12

PP e1a4s
848.41
716.39
961.49
773J38 112‘;(;2 j1%.581275.66 1816.67
I Iy 1
700 800 900 1000 1100 1200 1300 1400
miz, Da
b+2 y y+2

58.5207 1774.9222 887.9647
108.0550 1659.8952 830.4512
164.5970 1560.8268 780.9170
215.1208 1447.7427 724.3750
250.6394 1346.6951 673.8512
294.1554 1275.6579 638.3326
367.6896 1188.6259 594.8166
425.2031 1041.5575 521.2824
481.7451 926.5306 463.7689
530.2715 813.4465 407.2269
594.7928 716.3937 358.7005
659.3141 587.3511 294.1792
715.8561 458.3085 229.6579
772.3981 345.2245 173.1159
800.9089 232.1404 116.5738
878.9594 175.1190 88.0631

1500



Peptide sequence 19: STFGSPFN[Dea]LLTQDAIYSNNFGR

Intensity

160 -
150
140 -
130 -
120 -
110 |
100
90 |
80
70 4
60
50 |
40 |

100

y1l|y2
b2

120,08

216.10

200

Residue

S

T v O T -+

N[Dea]

> OO0 4 r

T O mmzZ2 Z2 un <

y3

379.16

300

4 y5

m6.18 6220

607.29

400 500 600

b

88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
839.3570
952.4411

1065.5251
1166.5728
1294.6314
1409.6583
1480.6955
1593.7795
1756.8428
1843.8749
1957.9178
2071.9607
2219.0291
2276.0506
2432.1517

y y6
b3| by T+DOHB b6| | yheapbmiEaed b8

695,

32

.36

700 800

m/z, Da

b+2

44,5233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
420.1821
476.7242
533.2662
583.7900
647.8193
705.3328
740.8514
797.3934
878.9251
922.4411
979.4625
1036.4840
1110.0182
1138.5289
1216.5795

yB

PO74218+2010

858.39

907.97

900

80/50

y9

970.47
1037.04

1000

20+2h11

y10

1118.59

1100

y

2450.1623
2363.1303
2262.0826
2115.0142
2057.9927
1970.9607
1873.9079
1726.8395
1611.8125
1498.7285
1385.6444
1284.5967
1156.5382
1041.5112
970.4741
857.3900
694.3267
607.2947
493.2518
379.2088
232.1404
175.1190

yll
b12

1156.66

1286.62

1277.66
1209.64

1200

1300

y12 y13

b13| bi4

1386.64

1400

y+2

1225.5848
1182.0688
1131.5449
1058.0107
1029.5000
985.9840
937.4576
863.9234
806.4099
749.8679
693.3258
642.8020
578.7727
521.2592
485.7407
429.1987
347.6670
304.1510
247.1295

190.1081

116.5738

88.0631

1500



Peptide sequence 20: STFGSPFNLLTQ[Dea]DAIYSNNFGR

90 |
85 1
80 1
75 ]
70 ]
65 1
60
55 1

250 4

545.

= 40
35 |
30 ]
25 ]
20 |
15 |

10

yl

100

b2

120,08
232.

y2
y4+2

216.10

14

200

Residue

S

rr Z 71 v o»n O 1A

—

Q[Dea]

T O mmzZ2 Z2 un <

b3

345.14

300

y3 vé y5
by 7+209+B
379.16
493.25

400 500 600

b

88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571

1064.5411
1165.5888
1294.6314
1409.6583
1480.6955
1593.7795
1756.8428
1843.8749
1957.9178
2071.9607
2219.0291
2276.0506
2432.1517

y6 i
b13bA4A2

694.

700 800

m/z, Da

b+2

44,5233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.8193
705.3328
740.8514
797.3934
878.9251
922.4411
979.4625
1036.4840
1110.0182
1138.5289
1216.5795

8
a7
857.39

907.47

900

pl8+2010

y9 y10

20+2011)
981.01
1118.58

1037.55

1000 1100

y
2450.1623
2363.1303
2262.0826
2115.0142
2057.9927
1970.9607
1873.9079
1726.8395
1612.7966
1499.7125
1386.6284
1285.5808
1156.5382
1041.5112

970.4741
857.3900
694.3267
607.2947
493.2518
379.2088
232.1404
175.1190

yll

1156.66

1293.73 |1386.64

1275.64
1174.54

1200

1300

y12

b13| bl4

1481.74

1409.67

1333.72

1400

y+2

1225.5848
1182.0688
1131.5449
1058.0107
1029.5000
985.9840
937.4576
863.9234
806.9019
750.3599
693.8179
643.2940
578.7727
521.2592
485.7407
429.1987
347.6670
304.1510
247.1295
190.1081
116.5738

88.0631

1500



Peptide sequence 21: FLFQEM[Oxi]QPNTFLVPHHLDADYVFLVVQGK

440 ] y1

y2

b:
-120.08

261.16

233.16

2001 | |13807

Residue
F

M[Oxi]

O

A OO <K<K rrnm< <0U» Or T o< rmnm+H2zZ o

212.1

200

y3 4 y yb
b5+2 |y7+B3 b8+Dyl04210+2 (b5
530:33
431.26
643.4;
332.19
626.79
405/1p
440.26

300

400 500 600

b

148.0757
261.1598
408.2282
536.2867
665.3293
812.3647
940.4233
1037.4761
1151.5190
1252.5667
1399.6351
1512.7192
1611.7876
1708.8403
1845.8993
1982.9582
2096.0422
2211.0692
2282.1063
2397.1332
2560.1966
2659.2650
2806.3334
2919.4174
3018.4859
3117.5543
3245.6129
3302.6343
3430.7293

y7

y14+86/15+916+7

790.48

757.46

680.2

74835

700 800
m/z, Da

b+2

74.5415
131.0835
204.6177
268.6470
333.1683
406.6860
470.7153
519.2417
576.2631
626.7870
700.3212
756.8632
806.3974
854.9238
923.4533
991.9827

1048.5248
1106.0382
1141.5568
1199.0703
1280.6019
1330.1361
1403.6703
1460.2124
1509.7466
1559.2808
1623.3101
1651.8208
1715.8683

802.43

y8

919.48

889.5!

900

1056.60

1199.56

1150.11 2801.11
1330.

1000 1100 1200 1300

y
3448.7398
3301.6714
3188.5874
3041.5190
2913.4604
2784.4178
2637.3824
2509.3238
2412.2710
2298.2281
2197.1804
2050.1120
1937.0280
1837.9595
1740.9068
1603.8479
1466.7890
1353.7049
1238.6780
1167.6408
1052.6139

889.5506
790.4822
643.4137
530.3297
431.2613
332.1928
204.1343
147.1128

y9 vy 11 y12 y13
F2y/18+2 |y19+3 20 26201022+2 | h2B3D,

63
1407.72

1400

y+2
1724.8736
1651.3394
1594.7973
1521.2631
1457.2338
1392.7125
1319.1948
1255.1655
1206.6392
1149.6177
1099.0939
1025.5596
969.0176
919.4834
870.9570
802.4276
733.8981
677.3561
619.8426
584.3241
526.8106
445.2789
395.7447
322.2105
265.6685
216.1343
166.6001
102.5708
74.0600

1500



Sample Pool 2
Protein: B.rapa.R018.Candidate-1, 11 peptides (95%)

Protein sequence coverage

MEKNKRIFTFLLVIVFFHGVMMMRSIGYEGEEEQGGGGRERGGFMMKESRQVIKSEGGEMRVVISPRGR
ITEKPMHIGFLTMEPKTLEFVPQYLDSNLLIFIROCEATLGVICKDEFGEKRLKGGDIYWIPAGSAFYLL
NTGRGQRLHVICSIDPSQSLGFETFQPFYIGGGPSSVLAGFDPDTITSALNVSRPEVQQLMTSQVRGPI
VHITEHAPTMWTDFLGLRGEEKHKHLKKLLELKQGTSQEQEDNPWWSWKNIVSSILDVTGEKNRGSGSS
KCEDSYNIYDRKNDFENDYGWSKALDYDDYEPLRY SGVGVYLVNLTAGSMMAPHMNPTATEYGIVLSGS
GEIQVVLPNGTSAMNMRVSPGDVEWIPRYFAFCOIASRIAPFEFVGFTTSAYKNRPQFLVGSNSLLRS L,
NLTSLAMAFGVDEGTMKRFVEAQREAVILPTASAAPPHEGEPERFGSDHIFT

Peptide sequence 1: ALDYDDYEPLR

3200 | y1 y2 y3 y4 i;i y6 y7 y8 y9 y10| y11
3000 | b2 b y7+84 | y8+2 iyl (ot b7 b8 b b19 | I
2800
2600
oa00 ] 15713
2200
2000 907.42
21800
Z 1600 ] 185.13 300.16
= 385.26
1400
1070/49
1200
792.40
1000 4 677.3
800 685.33
600 514.30
#2010 a0a1s 435.23
400 - A 693.27 807,40
346.18 57825 : 985.39 1168.50
200 l 605.2 743.25 856.34 1308.57
o0 Juutluds 4.|..|1| bk ! h i, Iuln i e A P J a ol llu ol .j" L , L. I |
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
m/z, Da
Residue b b+2 y y+2
| 114.0913 57.5493 1900.0071 950.5072
| 227.1754 114.0913 1786.9230 893.9652
E 356.2180 178.6126 1673.8390 837.4231
K 484.3130 242.6601 1544.7964 772.9018
P 581.3657 291.1865 1416.7014 708.8543
M[Oxi] 728.4011 364.7042 1319.6486 660.3280
H 865.4600 433.2337 1172.6132 586.8103
| 978.5441 489.7757 1035.5543 518.2808
G 1035.5656 518.2864 922.4703 461.7388
F 1182.6340 591.8206 865.4488 433.2280
L 1295.7180 648.3627 718.3804 359.6938
T 1396.7657 698.8865 605.2963 303.1518
M 1527.8062 764.4067 504.2486 252.6280
E 1656.8488 828.9280 373.2082 187.1077
P 1753.9016 877.4544 244.1656 122.5864
K 1881.9965 941.5019 147.1128 74.0600



Peptide sequence 2: GGDIYWIPAGSAFYLLNTGR

170pp - gsz yeyhsg\ y7+2 4 sml e y1§m 4+2 p1§B +27 Y1682 b{; b10 ’ b:l_{ ’ b\ﬁl v b13 " b4
160 1 560.32 683.86
150 |
140 {
130 141.23
iz: 673.40 805839 836,48
100
§ 01 136.08 740.40
- 1517 39015 : 1366.72
457 119%.62
- 1335.64
1181 61 126b.65 1498.70
1480.82
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
miz, Da
Residue b b+2 y y+2
G 58.0287 29.5180 2171.0920 1086.0496
G 115.0502 58.0287 2114.0706 1057.5389
D 230.0771 115.5422 2057.0491 1029.0282
I 343.1612 172.0842 1942.0221 971.5147
Y 506.2245 253.6159 1828.9381 914.9727
\W 692.3039 346.6556 1665.8748 833.4410
| 805.3879 403.1976 1479.7954 740.4014
P 902.4407 451.7240 1366.7114 683.8593
A 973.4778 487.2425 1269.6586 635.3329
G 1030.4993 515.7533 1198.6215 599.8144
S 1117.5313 559.2693 1141.6000 571.3037
A 1188.5684 594.7878 1054.5680 527.7876
F 1335.6368 668.3220 983.5309 492.2691
Y 1498.7001 749.8537 836.4625 418.7349
L 1611.7842 806.3957 673.3991 337.2032
L 1724.8683 862.9378 560.3151 280.6612
N 1838.9112 919.9592 447.2310 2241191
T 1939.9589 970.4831 333.1881 167.0977
G 1996.9803 998.9938 232.1404 116.5738
R 2153.0815 1077.0444 175.1190 88.0631



Peptide sequence 3: GRIIEKPMHIGFLTMEPK

380 |
360 |
340 |
320 |
300 |
280 ]
260 |
240 |

5220

g 200 ]

£ 180 1
160 ]
140 ]
120 ]
100 |

80 1
60
40 ]

20

yl

100

Residue

G
R

I £ © X m

A ot m<Z A r 1o

157.13

2
b2| |ys+283

185.13

244.17

147.11

11| 30016

200 300

y3 y4
b8+2 [yB92:

504.25
55.20 488

411.5
|

yb PG
+2 | byt 31D 14y PBT5+2 b8

525.

569.

690.38

700.86 | | 746.92
788.44
I

400 500

b
58.0287
214.1299
327.2139
440.2980
569.3406
697.4355
794.4883
925.5288
1062.5877
1175.6718
1232.6932
1379.7616
1492.8457
1593.8934
1724.9339
1853.9765
1951.0292
2079.1242

600 700 800

y7| y8

864.45

922.47

900

m/z, Da

b+2

29.5180
107.5686
164.1106
220.6526
285.1739
349.2214
397.7478
463.2680
531.7975
588.3395
616.8502
690.3845
746.9265
797.4503
862.9706
927.4919
976.0182
1040.0657

y9 y10

935,53
1053.54 10g5.48 1173.64

1000 1100

y
2097.1347
2040.1133
1884.0122
1770.9281
1657.8440
1528.8015
1400.7065
1303.6537
1172.6132
1035.5543

922.4703
865.4488
718.3804
605.2963
504.2486
373.2082
244.1656
147.1128

1200

1300

1312.69

1400 1500

y+2

1049.0710
1020.5603
942.5097
885.9677
829.4257
764.9044
700.8569
652.3305
586.8103
518.2808
461.7388
433.2280
359.6938
303.1518
252.6280
187.1077
122.5864

74.0600



Peptide sequence 4: IAPFEFVGFTTSAYK

2600 4 yi
2400
2200 -
2000 -
1800 -

1600 -

800 -
600

400 4

100

Residue

X < >» o 4 4 1T o < M m T vW >

b2

157.13

200 -
0 _M

217.13

200

b3

300

y3 y4

493.24
429.25

b4 |y9+2

y 6 y9 y1 11 yi2 y13
Y1063 /103249 12+ By 24 b9 b10 b1l b13
4.44
973.50
1120.57
1249.62
521.24
620/31 | 6] ;)3.3’ 1396.69
i o 943 1008.51
38 925.45 ' 123159 1347.62
(Y |I|. TR M " ald ) by N

400

b
114.0913
185.1285
282.1812
429.2496
558.2922
705.3606
804.4291
861.4505

1008.5189
1109.5666
1210.6143
1297.6463
1368.6834
1531.7468
1659.8417

b+2

57.5493
93.0679
141.5942
215.1285
279.6498
353.1840
402.7182
431.2289
504.7631
555.2869
605.8108
649.3268
684.8454
766.3770
830.4245

900 1000 1100 120

y
1677.8523
1564.7682
1493.7311
1396.6783
1249.6099
1120.5673

973.4989
874.4305
817.4090
670.3406
569.2930
468.2453
381.2132
310.1761
147.1128

0 1300 1400 1500

y+2
839.4298
782.8877
747.3692
698.8428
625.3086
560.7873
487.2531
437.7189
409.2082
335.6740
285.1501
234.6263
191.1103
155.5917
74.0600



Peptide sequence 5: IEKPMHIGFLTMEPK

Intensty

2000 -

1800 -

1600 -

1400 -

1200 -

1000 -

®
(=]
o

600 -

400 4

200 -

100 200 300

Residue

I £ © X m

A ot m<Z A r 1o

400

b
114.0913
227.1754
356.2180
484.3130
581.3657
712.4062
849.4651
962.5492

1019.5706
1166.6391
1279.7231
1380.7708
1511.8113
1640.8539
1737.9066
1866.0016

700

b+2
57.5493
114.0913
178.6126
242.6601
291.1865
356.7067
425.2362
481.7782
510.2890
583.8232
640.3652
690.8890
756.4093
820.9306
869.4570
933.5044

b8

40.41

yo y10
b9 b10
053.56
54 1166.63
i n

b1l

1267
Ll

70

™

1415.67

ok

800
m/z, Da

1000 1100 1200

y
1884.0122
1770.9281
1657.8440
1528.8015
1400.7065
1303.6537
1172.6132
1035.5543

922.4703
865.4488
718.3804
605.2963
504.2486
373.2082
244.1656
147.1128

1300

1400

y+2
942.5097
885.9677
829.4257
764.9044
700.8569
652.3305
586.8103
518.2808
461.7388
433.2280
359.6938
303.1518
252.6280
187.1077
122.5864
74.0600

1500



Peptide sequence 6: KNDFENDYGWSK

900 { Yl y2 y3|| y4 v5 vé y7
g50 Pt yAHZ)| hEH2 2 742 |yt b10b3 b6 b7 bs| bo
800 ] 477.25
750
700 §
650 -
600 ]
550 ]
2500 ]
2
5450 { | |136.08
= 400 ]
350 ] 640.31
300 - 502.27 863.35
250 ]
200 { 10
1507 870.38
] 889.52
1[:; E 101033 104940 1084.43 125051
0 jubind Ll dub o 1-157-.‘_11_"_ R 13:&33.47"_

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da

Residue b b+2 y y+2
K 129.1022 65.0548 1502.6546 751.8310
N 243.1452 122.0762 1374.5597 687.7835
D 358.1721 179.5897 1260.5168 630.7620
F 505.2405 253.1239 1145.4898 573.2485
E 634.2831 317.6452 998.4214 499.7143
N 748.3260 374.6667 869.3788 435.1930
D 863.3530 432.1801 755.3359 378.1716
Y 1026.4163 513.7118 640.3089 320.6581
G 1083.4378 542.2225 477.2456 239.1264
W 1269.5171 635.2622 420.2241 210.6157
S 1356.5491 678.7782 234.1448 117.5761
K 1484.6441 742.8257 147.1128 74.0600



Peptide sequence 7: LKGGDIYWIPAGSAFYLLNTGR

1| y2 3 4 5 6 7 o| yi1| | y12 13 14
zig: / ybz ye{buwﬂzt smg&u 4 lmmsgze»injm?ayisu&ébgem{ﬁ 21+é 0 yblL / by13 b14 /
340 1 o8 1046.57
320 |
300 | 836.47
280 |
260 1 98354 1366.72
240 1 560.82 933.49

2220 4 673.40
2 200 p47.28
£ 180 ]
159.09
1198.63
747.41
467125 1054,5
798.41 114161 | | 126067
1 78981 87095
5 9| 9 34.32 o20ks 1348.71 1429.76
500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
L 114.0913 57.5493 2412.2710 1206.6392
K 242.1863 121.5968 2299.1870 1150.0971
G 299.2078 150.1075 2171.0920 1086.0496
G 356.2292 178.6183 2114.0706 1057.5389
D 471.2562 236.1317 2057.0491 1029.0282
| 584.3402 292.6738 1942.0221 971.5147
Y 747.4036 374.2054 1828.9381 914.9727
W 933.4829 467.2451 1665.8748 833.4410
| 1046.5669 523.7871 1479.7954 740.4014
P 1143.6197 572.3135 1366.7114 683.8593
A 1214.6568 607.8320 1269.6586 635.3329
G 1271.6783 636.3428 1198.6215 599.8144
S 1358.7103 679.8588 1141.6000 571.3037
A 1429.7474 715.3774 1054.5680 527.7876
F 1576.8158 788.9116 983.5309 492.2691
Y 1739.8792 870.4432 836.4625 418.7349
L 1852.9632 926.9853 673.3991 337.2032
L 1966.0473 983.5273 560.3151 280.6612
N 2080.0902 1040.5488 447.2310 2241191
T 2181.1379 1091.0726 333.1881 167.0977
G 2238.1594 1119.5833 232.1404 116.5738
R 2394.2605 1197.6339 175.1190 88.0631



Peptide sequence 8: NRPQFLVGSNSLLR

5500

1 1 2 3 5 6| fy7 8 9 10
b3+2 §3+ &mzﬂmﬁyau&azLEmMmJ 342 ybé yb7 b8 / b9 ymo b1l b12
5000 1 746.42
4500
4000
3500
643.33 756.42
23000 -
£ 2500 |
845.49
2000
B878.71
1500
428.25 496,26
1000
120,08 3p217| |364[f1 602.36 | 689.40 855.49
500 { |17 4o 288:20 52885-33 I 01251 | 95857
0 AIII 110 L 4 LU sl M.I ‘:. 1II. ) ." L .‘l o " 110l‘ 64 . .
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1600.8918 800.9495
R 271.1513 136.0793 1486.8489 743.9281
P 368.2041 184.6057 1330.7478 665.8775
Q 496.2627 248.6350 1233.6950 617.3511
F 643.3311 322.1692 1105.6364 553.3218
L 756.4151 378.7112 958.5680 479.7876
\Y 855.4835 428.2454 845.4839 423.2456
G 912.5050 456.7561 746.4155 373.7114
S 999.5370 500.2722 689.3941 345.2007
N 1113.5800 557.2936 602.3620 301.6847
S 1200.6120 600.8096 488.3191 244.6632
L 1313.6961 657.3517 401.2871 201.1472
L 1426.7801 713.8937 288.2030 144.6051
R 1582.8812 791.9443 175.1190 88.0631

1500



Peptide sequence 9: TLFVPQYLDSNLLIFIR

yl

W OW W W WS
O N RO ®®O
M

187.14

NN NN
oON R~ O ®
M

Intensity

[N
[
s

2R e
O N MO ®ON KO
M

00

Residue

T

rr zZ2 o ur < 0 1< 7T r

y2

b2 yb+2 [b3 | b7+2 |b4

215.14

226.12

288.20

200 300

y3

3862.21
461.27

485.27

502.27

y4
b5

400 500

b
102.0550
215.1390
362.2074
461.2758
558.3286
686.3872
849.4505
962.5346

1077.5615
1164.5936
1278.6365
1391.7205
1504.8046
1617.8887
1764.9571
1878.0411
2034.1423

y5

b1ded| yi13+2| b7

617.29

600

y6

796.94

686.38 | | 788.

44

849.

700 800
m/z, Da

b+2
51.5311
108.0731
181.6074
231.1416
279.6679
343.6972
425.2289
481.7709
539.2844
582.8004
639.8219
696.3639
752.9059
809.4480
882.9822
939.5242
1017.5748

932.45

900

y9

1091.63

975.60

1000 1100

y
2052.1528
1951.1051
1838.0211
1690.9527
1591.8843
1494.8315
1366.7729
1203.7096
1090.6255

975.5986
888.5665
774.5236
661.4396
548.3555
435.2714
288.2030
175.1190

y10
b1l

1204.72
1479.56

1146.59

1200

1300

yll
b12

1368.77
1392.7

1400

y+2
1026.5801
976.0562
919.5142
845.9800
796.4458
747.9194
683.8901
602.3584
545.8164
488.3029
444.7869
387.7654
331.2234
274.6814
218.1394
1446051
88.0631

3

1500



Peptide sequence 10: IEKPMHIGFLTM[Oxi]EPK

600

550

500

450 -

400 -

Intensity

N

a

o
L

200 -

150 -

100 -

50

w

a

o
L

w

o

o
L

yl

100

Residue

M[Oxi]

I £ © X m

r T ®

199.1

200

2 y5+2

244.1

300

/6
632 |b7+2/BB2BYER 21082311+ ly 12 HBYITH2

471,51

400 500

b
114.0913
227.1754
356.2180
484.3130
581.3657
712.4062
849.4651
962.5492

1019.5706
1166.6391
1279.7231
1380.7708
1527.8062
1656.8488
1753.9016
1881.9965

04.25

621.29

600 700 800

y7
b7

m/z, Da

b+2
57.5493
114.0913
178.6126
242.6601
291.1865
356.7067
425.2362
481.7782
510.2890
583.8232
640.3652
690.8890
764.4067
828.9280
877.4544
941.5019

y8
16+2

900

v9
b9

1000

1100

y

y10
b10

18266 151964

1200

1900.0071
1786.9230
1673.8390
1544.7964

1416.7014
1319.6486

1188.6082
1051.5492
938.4652
881.4437
734.3753
621.2912
520.2436
373.2082

244.1656

147.1128

1334.59

1300

y12

1383.66

1400

y+2
950.5072
893.9652
837.4231
772.9018
708.8543
660.3280
594.8077
526.2783
469.7362
441.2255
367.6913
311.1493
260.6254
187.1077
122.5864
74.0600

1500



Peptide sequence 11: IEKPM[Oxi]HIGFLTMEPK

600

550

500

450 -

400 -

Intensity

N

a

o
L

200 -

150 -

100 -

50

w

a

o
L

w

o

o
L

yl

100

Residue

A ot m<Z A r 1o

199.1

200

24407

300

73 y] L{B y4
Vay5+2 e | |prvBlimimi?

+

400 500

b
114.0913
227.1754
356.2180
484.3130
581.3657
728.4011
865.4600
978.5441

1035.5656
1182.6340
1295.7180
1396.7657
1527.8062
1656.8488
1753.9016
1881.9965

y
b10+201]1+dy 2322 b7

.51

605.29

504.25

600

y7

96.65

700 800
m/z, Da

b+2
57.5493
114.0913
178.6126
242.6601
291.1865
364.7042
433.2337
489.7757
518.2864
591.8206
648.3627
698.8865
764.4067
828.9280
877.4544
941.5019

y8
b16+2

900

b "b1g -
069.56
- e 1219.?[‘:1334.59 1583.66
1000 1100 1200 1300 1400 1500
y y+2
1900.0071 950.5072
1786.9230 893.9652
1673.8390 837.4231
1544.7964 772.9018
1416.7014 708.8543
1319.6486 660.3280
11726132 586.8103
1035.5543 518.2808
922.4703 461.7388
865.4488 4332280
718.3804 359.6938
605.2963 303.1518
504.2486 252.6280
373.2082 187.1077
244.1656 122.5864
147.1128 74.0600



Protein: B.rapa.R018.Candidate-2, 12 peptides (95%)
Protein sequence coverage

MIRFTVLSFFVVEVLLFACNESSAKTAKYDKSDESVENDDLAAVPSCCGEFSSPLLIKKDQWKPIFANKE
GQISTVQIGDGCGGMGPYKIHSITLEPNALMLPLLLHSDMVEEFVDSGSGILNWVEAQATSTEIRLGDVY
RLRPGTVFYLQSKPVDIFLGTKLK QECLHDPCFGAY VIDLLFGFDETILKSAFGVPEET
IGLMRNRTQPPLIVHDMLTTPGEANTDTDTNTWPLOTRLLKLEFSGDASADSVENKKVKKEKKEKKEKKK
KPKKATTFNVFESEPDFQSPNGQTITINRKDLKVLOGSMY MVNLTQGSMMGPHWNPWACEISVVVR
GSGMVRVLRNSISRSSSECKNMRFKVEKGDIFAVPRLHPMAQMSEFLNDSLVEVGETTSAKNNEPQFLAG
KNSALWSLDREVLAASEFNVSSFMIAGLLEAQKEAAVLGCPACAEGELEKLKEDEEKKESPPQQOPPQPFEQ
POPPGEKPQQPPOPFQPOPPOGEPOKPPOGEPOKPPOGEPEGPOQKPFQPQOPGOGEPQEPQASMETKMRD
EERKREEEEAKKEEEERWKQEEKLWPTQPQWED

IYATFSNS

Peptide sequence 1: ATTFNVFESEPDFQSPNGQTITINRK

o 2 b3 ybi b5 yﬂg@LZ e v 16+2|  y18+2 y19+2 |yEDi2 yy2121+2 y2y31+22 -
120 981.47 1155.07
110
100 4
o] 12020
> 1 284 908.47 1204.61
@ 707 |l12008 881.67 13.5D
£ ] 226.17 50329  634.32 Lo1r. 136161
50 4 112 s 617, 92g41 1335.64
40 1 36316 | 01823| 59929 63.35 844, 1386.21
%01 .37 | 805.44 47
20 4
10
0
100 200 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
miz, Da
Residue b b+2 y y+2
A 72.0444 36.5258 2941.4326 1471.2200
T 173.0921 87.0497 2870.3955 1435.7014
T 274.1397 137.5735 2769.3478 1385.1776
F 421.2082 211.1077 2668.3002 1334.6537
N 535.2511 268.1292 2521.2318 1261.1195
\Y 634.3195 317.6634 2407.1888 1204.0981
F 781.3879 391.1976 2308.1204 1154.5638
E 910.4305 455.7189 2161.0520 1081.0296
S 997.4625 499.2349 2032.0094 1016.5083
E 1126.5051 563.7562 19449774 972.9923
P 1223.5579 612.2826 1815.9348 908.4710
D 1338.5848 669.7961 1718.8820 859.9446
F 1485.6533 743.3303 1603.8551 802.4312
Q 1613.7118 807.3596 1456.7867 728.8970
S 1700.7439 850.8756 1328.7281 664.8677
P 1797.7966 899.4019 1241.6961 621.3517
N 1911.8395 956.4234 1144.6433 572.8253
G 1968.8610 984.9341 1030.6004 515.8038



Q 2096.9196 1048.9634 973.5789 487.2931

T 2197.9673 1099.4873 845.5203 423.2638
| 2311.0513 1156.0293 T44.4726 372.7400
T 2412.0990 1206.5531 631.3886 316.1979
| 2525.1831 1263.0952 530.3409 265.6741
N 2639.2260 1320.1166 417.2568 209.1321
R 2795.3271 1398.1672 303.2139 152.1106
K 2923.4221 1462.2147 147.1128 74.0600

Peptide sequence 2: FKVEKGDIFAVPR

1800 -

yl y2 y3 v4 5 Y y7| y8 y9 y10
YR 1&}2 [08+8 OHIPPO+I 1111612436 b7 b8 b9 | blo
1600 4 502.62
1400 {
1200 {
21000
[%]
3
£ 800
6001 12910
615.85
400
45575
189.09 27217
601.32 654.84 79543 874.48 | 917.52
| 1002.58
L " I|||ll|ll. | bl I] - 113‘1'57 . . . .
500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
F 148.0757 74.5415 1505.8475 753.4274
K 276.1707 138.5890 1358.7791 679.8932
\Y 375.2391 188.1232 1230.6841 615.8457
E 504.2817 252.6445 1131.6157 566.3115
K 632.3766 316.6919 1002.5731 501.7902
G 689.3981 345.2027 874.4781 437.7427
D 804.4250 402.7162 817.4567 409.2320
| 917.5091 459.2582 702.4297 351.7185
F 1064.5775 532.7924 589.3457 295.1765
A 1135.6146 568.3109 4422772 221.6423
\Y% 1234.6830 617.8452 371.2401 186.1237
P 1331.7358 666.3715 272.1717 136.5895
R 1487.8369 744.4221 175.1190 88.0631



Peptide sequence 3: GDIFAVPR

5500 4 y1 yzuLE y3 il y5 y6 y7
b2 p| ye+2| |y7+hae® b5 6 b7
5000 1 589.349
4500
4000
3500 1 442)281
213000 A
]
E 2500 -
2000 4
1500 1 286.142
1000 - 272173 711242
500 . 258.146 351,72 437.744 | 504 9u5 '
120.082 332;19 Ja7.200 176254 o 603.314  ;0-40s
0 Ly L ) ||ll'|h.| pmgilotifhy 'II.I P AP " ! . .
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 874.4781 437.7427
D 173.0557 87.0315 817.4567 409.2320
| 286.1397 143.5735 702.4297 351.7185
F 433.2082 217.1077 589.3457 295.1765
A 504.2453 252.6263 442.2772 221.6423
\Y 603.3137 302.1605 371.2401 186.1237
P 700.3665 350.6869 272.1717 136.5895
R 856.4676 428.7374 175.1190 88.0631



Peptide sequence 4: KATTFNVFESEPDFQSPNGQTITINR

y1 yb L y3 y4 y6 y6 y7| |y8 y9 y1o|| y1m y12
240312 | b2| bs+2WBH2 | ba ;um% 142 y126@ |y 132714y 2HAS 18+2)9|  b10 b1l b13
- 1255,60
220 | 503,29 1113.60
200
180 4
1200.64
160 4
aado 1155.06
>140 | 488.21
% ] 12008 51309 b 762.42
E 557180 - bodlko
100 4 1329.69
80 -
60 -
1311.56
1468.65
40 4

1338.82

20

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
K 129.1022 65.0548 2941.4326 1471.2200
A 200.1394 100.5733 2813.3377 1407.1725
T 301.1870 151.0972 2742.3006 1371.6539
T 402.2347 201.6210 2641.2529 1321.1301
F 549.3031 275.1552 2540.2052 1270.6062
N 663.3461 332.1767 2393.1368 1197.0720
\Y% 762.4145 381.7109 2279.0939 1140.0506
F 909.4829 455.2451 2180.0255 1090.5164
E 1038.5255 519.7664 2032.9570 1016.9822
S 1125.5575 563.2824 1903.9144 952.4609
E 1254.6001 627.8037 1816.8824 908.9448
P 1351.6529 676.3301 1687.8398 844.4236
D 1466.6798 733.8435 1590.7871 795.8972
F 1613.7482 807.3777 1475.7601 738.3837
Q 1741.8068 871.4070 1328.6917 664.8495
S 1828.8388 914.9230 1200.6331 600.8202
P 1925.8916 963.4494 1113.6011 557.3042
N 2039.9345 1020.4709 1016.5483 508.7778
G 2096.9560 1048.9816 902.5054 451.7563
Q 2225.0146 1113.0109 845.4839 423.2456
T 2326.0622 1163.5348 717.4254 359.2163
| 2439.1463 1220.0768 616.3777 308.6925
T 2540.1940 1270.6006 503.2936 252.1504
| 2653.2780 1327.1427 402.2459 201.6266
N 2767.3210 1384.1641 289.1619 145.0846

R 2923.4221 1462.2147 175.1190 88.0631



Peptide sequence 5: KATTFNVFESEPDFQSPNGQTITINRK

NN 7 T

2800 41

1200 { |1

b2

20.08

199.

Residue

K

4 O ®® Z 9 oo O M oo o moummn< 2 71 A A >

- -

A A Z

400

b
129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829

1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2039.9345
2096.9560
2225.0146
2326.0622
2439.1463
2540.1940
2653.2780
2767.3210
2923.4221
3051.5170

500

600

i
13+2 55$26+2

[762.42

700 800 900
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494
1020.4709
1048.9816
1113.0109
1163.5348
1220.0768
1270.6006
1327.1427
1384.1641
1462.2147
1526.2622

964,

17&&;&@9& mz)g roz ytlu v yt:1133

8

I 1254.61

101661 1242.70 1308.74

N ol | A vt OO
1000 1100 1200 1300 1400 1500
y y+2

3069.5276 1535.2674
2941.4326 1471.2200
2870.3955 1435.7014
2769.3478 1385.1776
2668.3002 1334.6537
2521.2318 1261.1195
2407.1888 1204.0981
2308.1204 1154.5638
2161.0520 1081.0296
2032.0094 1016.5083
19449774 972.9923
1815.9348 908.4710
1718.8820 859.9446
1603.8551 802.4312
1456.7867 728.8970
1328.7281 664.8677
1241.6961 621.3517
1144.6433 572.8253
1030.6004 515.8038
973.5789 487.2931
845.5203 423.2638
744.4726 372.7400
631.3886 316.1979
530.3409 265.6741
417.2568 209.1321
303.2139 152.1106
147.1128 74.0600



Peptide sequence 6: KDQWKPIFANK

Intensity

1000

y4p2

900

800 -

600

500

400 -

300 -

200 -

100 -

b2

129.10

207.11

285.11 345.20
244.13

LMLM

100

Residue

K

T X £ O U

X Z > ™

200

300 400

b
129.1022
244.1292
372.1878
558.2671
686.3620
783.4148
896.4989

1043.5673
1114.6044
1228.6473
1356.7423

§5+2 p3[+2 | 458.92

570.28 683.40
354.18 628.33
oibdisiilh bl Sl
7

y4 Y6

2 u

453.25

786.40

b8

81242 899.44 g7g 47

OV PN M ~

500 600 00 800 900 1000 1100 1200 1300
miz, Da

b+2 y y+2

65.0548 1374.7528 687.8801

122.5682 1246.6579 623.8326

186.5975 1131.6309 566.3191

279.6372 1003.5724 502.2898

343.6847 817.4931 409.2502

392.2110 689.3981 345.2027

448.7531 592.3453 296.6763

522.2873 479.2613 240.1343

557.8058 332.1928 166.6001

614.8273 261.1557 131.0815

678.8748 147.1128 74.0600



Peptide sequence 7: LRPGTVFYLQSKPVDIFLGTK

140 + yl y3 y4 7 y9 yil y12
130 b7+2 | bSYRHEDES| y11+EIP+2/13+2 | PT4+B1545+2| bS b9 b10

120 ] 520.24

110 A 633.32

100 4 666.88

90 589.65!
84745
80 4 6.4 934,51
120.08
701 804.95

60l ||| 20014 39120 | 56732 | r51 102055

Intensity

50 4 301,19 510[78 1038.55

40

301 5 1338.73

20 1 1205.55 1350.82

10

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
114.0913 57.5493 2379.3435 1190.1754
R 270.1925 135.5999 2266.2594 1133.6333
P 367.2452 184.1262 2110.1583 1055.5828
G 424.2667 212.6370 2013.1055 1007.0564
T 525.3144 263.1608 1956.0841 978.5457
\Y% 624.3828 312.6950 1855.0364 928.0218
F 771.4512 386.2292 1755.9680 878.4876
Y 934.5145 467.7609 1608.8996 804.9534
L 1047.5986 524.3029 1445.8362 723.4218
Q 1175.6572 588.3322 1332.7522 666.8797
S 1262.6892 631.8482 1204.6936 602.8504
K 1390.7841 695.8957 1117.6616 559.3344
P 1487.8369 744.4221 989.5666 495.2869
\Y 1586.9053 793.9563 892.5138 446.7606
D 1701.9323 851.4698 793.4454 397.2264
| 1815.0163 908.0118 678.4185 339.7129
F 1962.0847 981.5460 565.3344 283.1709
L 2075.1688 1038.0880 418.2660 209.6366
G 2132.1903 1066.5988 305.1819 153.0946
T 2233.2380 1117.1226 248.1605 124.5839
K 2361.3329 1181.1701 147.1128 74.0600



Peptide sequence 8: NNEPQFLAGK

yl y2 y3 v4 y5 y6 y7 y8 y9
2402 b2 y6+2 |b@[2 || y8+D4|y9+2 by0®22 b5 b6 | 760.44 b7 b8 b9
2200
2000
1800
1600
21400 +
g 1200 -
1000 - 229.09
800 -
358.14 559.29
600 889.48
212.07 275.17
] 184,07 338.18 32;31C772 = Ly
200 | [ o600 e 4533.25 | sHe 25 66338 | 515k o 391 Tgul 1013.51
o 4 Lu L]Illl] n]l i l.‘J A l I....LLM“‘M . I. baldy bl J.u Ll sl i M l 954}.43||I l .
100 200 300 400 500 600 700 800 900 1000 1100
m/z, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1117.5636 559.2855
N 229.0931 115.0502 1003.5207 502.2640
E 358.1357 179.5715 889.4778 445.2425
P 455.1885 228.0979 760.4352 380.7212
Q 583.2471 292.1272 663.3824 332.1949
F 730.3155 365.6614 535.3239 268.1656
L 843.3995 422.2034 388.2554 194.6314
A 914.4367 457.7220 275.1714 138.0893
G 971.4581 486.2327 204.1343 102.5708
K 1099.5531 550.2802 147.1128 74.0600



Peptide sequence 9: NSALWSLDR

yl 2
380 4 b2 b3 yB42yT+2
360 |
340 |
320 |
300 |
280 |
260 |
240 |
5220 ]
2 200 ]
2 180 1 273/119
160 |
140 ] 174.086 202,082
120 |
o] 255 19 386,204
80 159;0 0 369.179 40,
60 4 325.186 47
401 44
20 ]
04
100 150 200 250 300 350 400
Residue b
N 115.0502
S 202.0822
A 273.1193
L 386.2034
W 572.2827
S 659.3148
L 772.3988
D 887.4258
R 1043.5269

4
y8+2 | 19922| b5 b6
490,264

531/831 625.301

522.265

B-229 572|284

254 596.800

2.170

450 500 550 600 650

m/z, Da

b+2
58.0287
101.5448
137.0633
193.6053
286.6450
330.1610
386.7030
444.2165
522.2671

5 676.342

700

y6

789|424

753.455

750 800

y
1061.5374

947.4945
860.4625
789.4254
676.3413
490.2620
403.2300
290.1459
175.1190

y7 y8

860/463

957.468

947.489

1005.501
983.575

905.447

850 900 950 1000 1050

y+2

531.2724
474.2509
430.7349
395.2163
338.6743
245.6346
202.1186
145.5766
88.0631



Peptide sequence 10: SAFGVPEEIIGLMR

yl y2 y3| y4 g y7 8 \% y1l0| y11 yl2| yi3
5500 1 p2 b3| bay7+2| b5| y9+9 :@&e y1247bguasd| bs b9 b10| b1t b12 b13

5000 - 1057.58

4500

4000 4

3500 4
2
% 3000 4
f=
[}
g
= 2500 -

2000

1500

1000 4 36317 | 46024 | shob

345.16
500 A 120/08 417,22
474,27 I
213.12 297 161 PB9-35|1680.87 g31.48 960.51 121p.66
0 " 'Ilu YOR" [ N | " L

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da
Residue b b+2 y y+2
S 88.0393 445233 1518.7985 759.9029
A 159.0764 80.0418 1431.7664 716.3869
F 306.1448 153.5761 1360.7293 680.8683
G 363.1663 182.0868 1213.6609 607.3341
\% 462.2347 231.6210 1156.6395 578.8234
P 559.2875 280.1474 1057.5710 529.2892
E 688.3301 344.6687 960.5183 480.7628
E 817.3727 409.1900 831.4757 416.2415
I 930.4567 465.7320 702.4331 351.7202
I 1043.5408 522.2740 589.3490 295.1782
G 1100.5623 550.7848 476.2650 238.6361
L 1213.6463 607.3268 419.2435 210.1254
M 1344.6868 672.8470 306.1594 153.5834
R 1500.7879 750.8976 175.1190 88.0631



Peptide sequence 11: KATTFNVFESEPDFQSPN[Dea]GQTITINRK

750 -
700 p1 b2
650 -
600 -
120.08
550 -
500 -
450 4
>
2400 A
g
£ 350
300 -
250 -
200 - 213.09

150 4
100 4

50

100 200

Residue

K

v O M O v m onu m"nn<< Z2Z 7m-H4 4 >

N[Dea]

A A Z

LIIMCNNE R
yl 207+3pAH23AB

346.14 4gg.21

300 400 500

b
129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829

1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2040.9185
2097.9400
2225.9986
2327.0462
2440.1303
2541.1780
2654.2621
2768.3050
2924.4061
3052.5011

2%

y5

114p10ha

606.64

600

y6

[762.42

1.39

2.35
663.35

721.38

700 800

y7
13+2 |lya4+2y15+216k8

803.42
861.43

900

m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494
1020.9629
1049.4736
1113.5029
1164.0268
1220.5688
1271.0926
1327.6347
1384.6561
1462.7067
1526.7542

y8

y18+2yd!
909.47

1031.60
965.49

y9 y10

1017.50

1000 1100

y
3070.5116
2942.4167
2871.3795
2770.3319
2669.2842
2522.2158
2408.1728
2309.1044
2162.0360
2032.9934
1945.9614
1816.9188
1719.8660
1604.8391
1457.7707
1329.7121
1242.6801
1145.6273
1030.6004

973.5789
845.5203
744.4726
631.3886
530.3409
417.2568
303.2139
147.1128

9+2 D2 b22+2

55.56

yl

12

125.56

1200

42

yl2 y13
b13

68
1255.60

1329.72
1457.79

1300 1400 1500

y+2
1535.7594
1471.7120
1436.1934
1385.6696
1335.1457
1261.6115
1204.5901
1155.0559
1081.5216
1017.0004
973.4843
908.9630
860.4367
802.9232
729.3890
665.3597
621.8437
573.3173
515.8038
487.2931
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600



Peptide sequence 12: SAFGVPEEIIGLM[Oxi]R

1500

yl ye y3| 4 V5 y6 7 y8 9 y10| y11 yl12
1100 { b2 b3 | | b4 b5| yo+910mat2 |y12+2 |bhits2|| b b9 b10
-1073.57
1000 4
900 -
800 -
700 -
2
2 600 -
8
= 5004
363.17 1009.57
400 1 462.23
300 1 537.29
345.15
200 1 120,08
417.21
100 21312 30815 [ 605.04 68386 _ o 84747  g1p8p 117263 | 122065
595.29 1108.64 l1337.51 1376.73
o -IHII'.‘ |MJ: 1& sl igah g, | by
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
S 88.0393 44,5233 1534.7934 767.9003
A 159.0764 80.0418 1447.7614 724.3843
F 306.1448 153.5761 1376.7242 688.8658
G 363.1663 182.0868 1229.6558 615.3316
\Y 462.2347 231.6210 1172.6344 586.8208
P 559.2875 280.1474 1073.5660 537.2866
E 688.3301 344.6687 976.5132 488.7602
E 817.3727 409.1900 847.4706 424.2389
| 930.4567 465.7320 718.4280 359.7176
| 1043.5408 522.2740 605.3439 303.1756
G 1100.5623 550.7848 492.2599 246.6336
L 1213.6463 607.3268 435.2384 218.1228
MI[Oxi] 1360.6817 680.8445 322.1544 161.5808
R 1516.7828 758.8951 175.1190 88.0631



Protein: B.rapa.R018.Candidate-3, 2 peptides (95%)

Protein sequence coverage

MTKFTVLPLEVLLEFLVLLCTKSWAKSEEFDESSDEENDVAAVPSCCGESSPLLIKKDOQWKPIFGTQEGO
ISTVQIGEGCGGMGPYKIHSITLEPNALLLPLLLHSDMVEEFVESGSGILNWVEAEPTSSEIRRGDVYRL
RPGTVEFYLOSKPIDIFLGTKLRVYAIFSNTEECLHDPCFGAYSSITDLLEGFDEAILQSAFGVPEEIIG
LMTNRTQPPLIVHDMLSTPGEANTYTWQLOVQPRLLKLFAGYVSAAEKKKKEKKTKKAKTFNVFESEPD
FQSPSGRTITINRKDLEVLSGSMVGVSMVNLTQASMMGPHWNPWACEISIVLKGSGMVRVLRSSISSTS
SSSSSSECKNMRFKVEEGDIFAVPRLHPMAQOMSEINESLVEIGETTSARNNEPQFLAGQRSALRLLDOE
VLAASLNVSSVMIEGLLGAQKDAVVLGCPYCAEGELEKLKVETEMKKRDDERKREEEEAKKEEEERRKR

EEEEEEEKQWPPLPQOPPE

Peptide sequence 1: FKVEEGDIFAVPR

800 -
750
700 4
650
600
550 1
500 -

IS
@
o

Intensity
5
o

350
300 -
250
200 -
150 A
100 -

50

0

100

u

yl

120

175.

295.18

27217

223.11

Residue

F

o o mm< X

T v < > T

2 [y6+21h

200

300

371,24

bl

3]t+2 [08+2 | HaDip2
442.28

459.73

#03.19 1494 p3

400 500

b
148.0757
276.1707
375.2391
504.2817
633.3243
690.3457
805.3727
918.4567

1065.5251
1136.5623
1235.6307
1332.6834
1488.7845

il

6

600

1.30

y yr| v8
b6 b7 b8
805.37

754.39

702.43 p00.4

w Bfl-f}lll

918.46

.55

1236.66

y9
b9| bl0
1065.53 13
1048.53 1119.57
1
IJI|IIII||I ll.]ll lll'lllill 1 II

1363.36

700 800
m/z, Da

b+2
74.5415
138.5890
188.1232
252.6445
317.1658
345.6765
403.1900
459.7320
533.2662
568.7848
618.3190
666.8454
744.8959

900

1000 1100

y
1506.7951

1359.7267
1231.6317
1132.5633
1003.5207
874.4781
817.4567
702.4297
589.3457
442.2772
371.2401
2721717
175.1190

1200

1300

1400

y+2
753.9012
680.3670
616.3195
566.7853
502.2640
437.7427
409.2320
351.7185
295.1765
221.6423
186.1237
136.5895
88.0631

1500



Peptide sequence 2: GDIFAVPR

5500 4 y1 yzuLE y3 il y5 y6 y7
b2 p| ye+2| |y7+hae® b5 6 b7
5000 1 589.349
4500
4000
3500 1 442)281
213000 A
]
E 2500 -
2000 4
1500 1 286.142
1000 - 272173 711242
500 . 258.146 351,72 437.744 | 504 9u5 '
120.082 332;19 Ja7.200 176254 o 603.314  ;0-40s
0 Ly L ) ||ll'|h.| pmgilotifhy 'II.I P AP " ! . .
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 874.4781 437.7427
D 173.0557 87.0315 817.4567 409.2320
| 286.1397 143.5735 702.4297 351.7185
F 433.2082 217.1077 589.3457 295.1765
A 504.2453 252.6263 442.2772 221.6423
\Y 603.3137 302.1605 371.2401 186.1237
P 700.3665 350.6869 272.1717 136.5895
R 856.4676 428.7374 175.1190 88.0631



Peptide sequence 3: NNEPQFLAGQR

yl y2|  y3 y4 y5 y6 y7 y8 y9
2400 1 b2 b3 yae| yo+2| | b1z b6 b7| b8 bo
2200 | 637.33
2000 4
1800 |
1600 4
21400
g 1200 |
1000 4
800 -
600 -
916.50
400 ] s3011 836.44 1061.50
185.16 o 53125 603.30
200 195.09 Lszs.lg 43123 g40 7| | 580 7f 763 |\ BTSN 946.47 ‘ L6057 128865
o] AT % VI 0 OO 18 T N Y0 O 1L U TN PP 1 PP T
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1273.6284 637.3178
N 229.0931 115.0502 1159.5854 580.2964
E 358.1357 179.5715 1045.5425 523.2749
P 455.1885 228.0979 916.4999 458.7536
Q 583.2471 292.1272 819.4472 410.2272
F 730.3155 365.6614 691.3886 346.1979
L 843.3995 422.2034 544.3202 272.6637
A 914.4367 457.7220 431.2361 216.1217
G 971.4581 486.2327 360.1990 180.6031
Q 1099.5167 550.2620 303.1775 152.0924
R 1255.6178 628.3125 175.1190 88.0631



Peptide sequence 4: TFNVFESEPDFQSPSGR

136.08

100 200

Residue

T

T @ o T »n O M U v mou mnT< 2 m

448 ] v y2

b2

y3 y4 y5
y6+2 | b3 | y8+b4

363.17 462.24

416.23

300 400 500

b
102.0550
249.1234
363.1663
462.2347
609.3031
738.3457
825.3777
954.4203

1051.4731
1166.5000
1313.5685
1441.6270
1528.6591
1625.7118
1712.7439
1769.7653
1925.8664

b5

503.26

600

y7
bIPkBR b7

700 800
m/z, Da

b+2
51.5311
125.0653
182.0868
231.6210
305.1552
369.6765
413.1925
477.7138
526.2402
583.7537
657.2879
721.3172
764.8332
813.3596
856.8756
885.3863
963.4369

y8

972.47

900

b9
990.47

1119.51

078.5
08|56

1000 1100

y
1943.8770
1842.8293
1695.7609
1581.7180
1482.6496
1335.5811
1206.5386
1119.5065

990.4639
893.4112
778.3842
631.3158
503.2572
416.2252
319.1724
232.1404
175.1190

y1l yl2 13

1206.53

1318.60

b12

1482.66

1335.58

1386.68

1200 1300 1400

y+2
972.4421
921.9183
848.3841
791.3626
741.8284
668.2942
603.7729
560.2569
495.7356
447.2092
389.6958
316.1615
252.1323
208.6162
160.0899
116.5738
88.0631

1500



Protein: B.rapa.R018.Candidate-4, 3 peptides (95%)

Protein sequence coverage

MSKFTIIPLCLLTLEFLCTNSESDONDGVPSSQSPLLVKRHORTQLVATEFGEISAVHIGEEYTIQFITL
EPNALLLPLLLHSDMVFEFVHTGSGVLNWVDEEKERTLELKRGDVFRLRYGTVFYLHCNLERDEVPEKLR
VYATFDVGKCLSDOQCLGAYSSIRDLLWGEDEKTLRSAFAVPKDVEFGRLRDAVKPPLITHAMPKNRTOGS
EEETWGSRLAKLEFVRVEDSIVVDEKDMDALKGSSFGVYMVNLTKGSMMGPHWNPNACEISIVLOGEGMI
RVVNHPSYQSKNESERFMVEDGDVEVVPQFYPMAQLSEFVNSSEFMFMGESTSAKTNHPQFLVGONSVLKT
FNRDVLATSFNMRYATVERLLGAQKDGLLLECVSCAEVELSRLMRETIEERRRREEEETERRKREEEEAK
ROEEERRRREEEEAERKKKAEEEARKREKEREREEEAAKRREEERRRREEEEAERKRKEEEEARKREEE
RKREEEAAKKREEERRKREKEEEEARKREEAREREEEEAKKREEERRKREEEEAERKRRAEEEAREREE
EEAKKREEEKEAARRREEEREKEEEMAKRREEERQRKEREDVERKKREEEEERKRREEEAMRREEERKR

EEEAAKRAEEERRKREEEAEHKKRPPPQGPQPPTHH

Peptide sequence 1: LRDAVKPPLITHAMPK

420 {
400
380 |
360
340 ]
320 |
300 ]
280 ]
260 |

240 1

G 220 1

£ 200 ]

~ 180 {
160
140 ]
120 |
100 ]
80

60 1
40]

20

100

Residue

L

r o o X < » U =T

X © Z >» T 4

yl

y2
b2

171.11
244.17,

200

y3
bhe

339.20

y4

390.7;

300 400

b
114.0913
270.1925
385.2194
456.2565
555.3249
683.4199
780.4726
877.5254
990.6095

1103.6935
1204.7412
1341.8001
1412.8372
1543.8777
1640.9305
1769.0255

y
b9+2 |y1045 blzmg

596.35

55281 | 635.34

502.28

+2

500 600
m/z, Da

b+2
57.5493
135.5999
193.1133
228.6319
278.1661
342.2136
390.7400
439.2663
495.8084
552.3504
602.8742
671.4037
706.9223
772.4425
820.9689
885.0164

700

b14+2

736.39

770.

800

835.46

y8

034.53

881.41

900

y
1787.0360

1673.9520
1517.8508
1402.8239
1331.7868
1232.7184
1104.6234
1007.5706
910.5179
797.4338
684.3498
583.3021
446.2432
375.2061
244.1656
147.1128

y9

1021.56

1000

y10

1092.59
1099.51

1100

y+2
894.0216
837.4796
759.4291
701.9156
666.3970
616.8628
552.8153
504.2890
455.7626
399.2205
342.6785
292.1547
223.6252
188.1067
122.5864
74.0600

b1l

1200



Peptide sequence 2: SAFAVPK

500 -

450 -

Intensity
N N w w B
o a o a o
o o o o o
R . R L

=

3]

o
L

=

o

o
L

50 4

100

yl

159,
131.082

078

i

3.120
175.09:

150

Residue

X T < > T o>

200

y2
y5+2

281

244168

219.112
P61.126

176

250

b
88.0393
159.0764
306.1448
377.1819
476.2504
573.3031
701.3981

y3
b7

239

188

300

P4

2

350

y4
b4

360.217

414274

389.734
I

400
m/z, Da

b+2
445233
80.0418
153.5761
189.0946
238.6288
287.1552
351.2027

b5

439.267

54.280

450

y5

561|345

474.791

515.392

533.290 584.802
1

500 550

y
719.4087

632.3766
561.3395
414.2711
343.2340
244.1656
147.1128

600

y6

632

385

648.298

690.316

650 700

y+2

360.2080
316.6919
281.1734
207.6392
172.1206
122.5864
74.0600



Peptide sequence 3: TNHPQFLVGQNSVLK

4 y5
bﬁB{L’ pB+48+2 | b10+Dd

Intensity

200 4 V1

180 4

[N

@

o
L

=

N

o
L

[N

n

o
L

120.08

=

o

o
L

®
o
L

129.10
60

100 200

Residue

T

Ar< ozo0 06 < rmo uvoITZ

300

419.71

406.22 4p0.22

455.26

363.17

400 500

b
102.0550
216.0979
353.1568
450.2096
578.2681
725.3365
838.4206
937.4890
994.5105

1122.5691
1236.6120
1323.6440
1422.7124
1535.7965
1663.8915

y12+2
561.29

622.29

600

671.34

y6 7 y8
b6 b7

745.42

83843

700 800
m/z, Da

b+2
51.5311
108.5526
177.0820
225.6084
289.6377
363.1719
419.7139
469.2482
497.7589
561.7882
618.8096
662.3257
711.8599
768.4019
832.4494

b8

B77.42
1

937.

50

900

b9

1022.52
1104.58

1000 1100

y
1681.9020
1580.8544
1466.8114
1329.7525
1232.6997
1104.6412

957.5728
844.4887
745.4203
688.3988
560.3402
446.2973
359.2653
260.1969
147.1128

1151.47

1274.56

1405.67

1200

1300

1400

y+2
841.4547
790.9308
733.9094
665.3799
616.8535
552.8242
479.2900
422.7480
373.2138
344.7030
280.6738
223.6523
180.1363
130.6021
74.0600

1500



Protein: B.rapa.R018.Candidate-5, 18 peptides (95%)
Protein sequence coverage

MAINKLTITLFLLISLAVFHCLAFRVEVQEFEPPROEGOEGPGGGSGEGWDEEATKNPYHFGQWSFK

DGEFVKMLPKFTKRSSTLFRGIENYRFLFQEMOPNTFLVPHHLDADYVFLVVQOGKGVIGFVTDTAN
ESFQITKGCDVVRVPSSVTHFFANTNGTVPLRLAKIAVPANVPGHFQVFFPAHSGFHQSYFNGFSKDVLT
ASFNIPEELLGRLIRGPQQEVGQGIIRRVSPEQIKELTEHEHATSPSNKHKDKKDKHKDKDRSTFGSPF
NLLTQDAIYSNNFGRYHEAHPKRESOLODLDIAVCGWVNMTOGSLELPOYNSETTEVTEVENGCARYEMA
SPYTFQGEQQOPWEGPGQEEEVEEEMSGOQVHKIVSRVCKGEVFILPAGHPFAILSQDENFVAVGEGIHA
SNSTRTFLAGQDNMLSNINTVATRLSFGLGSKMAEKLETSONY SHEAPTTPSHOFPEKPKPSEFOSVENL
VGF

Peptide sequence 1: DVLTASFNIPEELLGR

6500 4 yl| yp yB 4 y5 y6 y7 y8 y9 y10 yli| yd2 y13
y3+20h2 b3 y7+2h1}8a6212>5 tol[bdlllyﬂf&lﬁ#.lw IA-@ b9 b10 b12 bi3
6000
813.45
5500
5000
4500 1
4000 1
>
23500 1
3
£ 3000 -
2500 1 1274.68
2000 4
1500 1040.58
21310 4 1187.65 1345.72
1000 1 32819 #11.22 5.6 926153 96150 1446.77
2b2.14
500 1197.13 369.18 24 569.3 egsif 848.42 142074
0 I.L' ‘.AL..e LL m ™) I |I|. L' ldd v L . l youl r . i - ' .
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
D 116.0342 58.5207 1773.9381 887.4727
\Y 215.1026 108.0550 1658.9112 829.9592
L 328.1867 164.5970 1559.8428 780.4250
T 429.2344 215.1208 1446.7587 723.8830
A 500.2715 250.6394 1345.7110 673.3592
S 587.3035 294.1554 1274.6739 637.8406
F 734.3719 367.6896 1187.6419 594.3246
N 848.4149 4247111 1040.5735 520.7904
| 961.4989 481.2531 926.5306 463.7689
P 1058.5517 529.7795 813.4465 407.2269
E 1187.5943 594.3008 716.3937 358.7005
E 1316.6369 658.8221 587.3511 294.1792
L 1429.7209 715.3641 458.3085 229.6579
L 1542.8050 771.9061 345.2245 173.1159
G 1599.8265 800.4169 232.1404 116.5738
R 1755.9276 878.4674 175.1190 88.0631



Peptide sequence 2: ELTEHEHATSPSNK

Intensity

500 { y1

450 -

N

o

o
L

w

a

o
L

w

o

o
L

N

a

o
L

n

o

o
L

=

o

o
L

=
o
o

o
o
L

o

100

Residue

E

X Z2 o v nu 4 » I m I m A

b2

200

300

y5

¥
ymaﬁw Y1042 y1bey

400 500

b
130.0499
243.1339
344.1816
473.2242
610.2831
739.3257
876.3846
947.4217

1048.4694
1135.5014
1232.5542
1319.5862
1433.6292
1561.7241

527.25

600

6

y7 y8
12+ 6 b7 b8

859.37

700 800 900
m/z, Da

b+2

65.5286

122.0706
172.5944
237.1157
305.6452
370.1665
438.6959
474.2145
524.7383
568.2544
616.7807
660.2968
717.3182
781.3657

970.45

1118.51
llll [} II|I

1323.57
| W - —L

1000 1100

y
1579.7347
1450.6921
1337.6080
1236.5604
1107.5178

970.4588
841.4163
704.3573
633.3202
532.2726
445.2405
348.1878
261.1557
147.1128

1400

y+2

790.3710
725.8497
669.3077
618.7838
554.2625
485.7331
421.2118
352.6823
317.1638
266.6399
223.1239
174.5975
131.0815
74.0600

1500



Peptide sequence 3: GPQQEVGQGIIR

ZZZZ b2 13+2 by32 y7+2 ya@eq ¥ 9+2 yam%in%ydp b7 v b8 yt?s bl)(,)g b1t ’
6000 641.35
5500
5000
4500
> 4000
g 3500
£ 3000
2500
2000 - 742.46
1500 - 871,50 999.56
1000 1 101.07 411bo 632.84
Lt e [l o] =] ] N7
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
miz, Da
Residue b b+2 y y+2
G 58.0287 29.5180 1281.6910 641.3491
P 155.0815 78.0444 1224.6695 612.8384
Q 283.1401 142.0737 1127.6167 564.3120
Q 411.1987 206.1030 999.5582 500.2827
E 540.2413 270.6243 871.4996 436.2534
\% 639.3097 320.1585 742.4570 371.7321
G 696.3311 348.6692 643.3886 322.1979
Q 824.3897 412.6985 586.3671 293.6872
G 881.4112 441.2092 458.3085 229.6579
| 994.4952 497.7513 401.2871 201.1472
| 1107.5793 554.2933 288.2030 144.6051
R 1263.6804 632.3438 175.1190 88.0631



Peptide sequence 4: GPQQEVGQGIIRR

1400

b2 b3 y7+04/8+2 | yO+2BEI0+2 y11b@

1300 1 480.27
1200 |
1100 |
1000
900 |
800

700

Intensity

600

500
578.33

300 -

642

200 - 235.08

155.08

100 - 283.

100 200

500

600

Residue b

G 58.0287
155.0815
283.1401
411.1987
540.2413
639.3097
696.3311
824.3897

G O 6 < mo O T

881.4112
994.4952
| 1107.5793
R 1263.6804
R 1419.7815

bo .
37 724.41
812.36 871.45
700 800 900 1000 1100 1200 1300 1400
m/z, Da

b+2 y y+2
29.5180 1437.7921 719.3997
78.0444 1380.7706 690.8889
142.0737 1283.7179 642.3626
206.1030 1155.6593 578.3333
270.6243 1027.6007 514.3040
320.1585 898.5581 449.7827
348.6692 799.4897 400.2485
412.6985 742.4682 371.7378
441.2092 614.4097 307.7085
497.7513 557.3882 279.1977
554.2933 444.3041 222.6557
632.3438 331.2201 166.1137
710.3944 175.1190 88.0631



Peptide sequence 5: GVIGFVTDTANESFQITK

440 -

420 1 yl y2 y3 yv4 y5 y6 y7 yﬁ y9 y10 yll y12 y13
b2 h3| b4 b5 b6 |  y1PsRI3+2 |y 144805+ 64 hiBse b11 b12 b14
400 ] 1354.66 -
380 4
360
340 ]
320 4
300 4
280 1 1458.72
260 -
2240 ]
2 220 ]
£ 200 4 545.34 13457 1258.60
180 - 446.28
1?18 | P 2 9664911 103752
120 ] 248.16 460.26
100 - 270.18
] 157.10 q 852.44
28_ 636.36/ 749.42 od5 48
40 ] 1089.52 1208.52
20 4 |
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 1926.9807 963.9940
\Y 157.0972 79.0522 1869.9593 935.4833
| 270.1812 135.5942 1770.8909 885.9491
G 327.2027 164.1050 1657.8068 829.4070
F 4742711 237.6392 1600.7853 800.8963
\Y% 573.3395 287.1734 1453.7169 727.3621
T 674.3872 337.6972 1354.6485 677.8279
D 789.4141 395.2107 1253.6008 627.3040
T 890.4618 4457345 1138.5739 569.7906
A 961.4989 481.2531 1037.5262 519.2667
N 1075.5419 538.2746 966.4891 483.7482
E 1204.5844 602.7959 852.4462 426.7267
S 1291.6165 646.3119 723.4036 362.2054
F 1438.6849 719.8461 636.3715 318.6894
Q 1566.7435 783.8754 489.3031 245.1552
| 1679.8275 840.4174 361.2445 181.1259
T 1780.8752 890.9412 248.1605 124.5839

1908.9702 954.9887 147.1128 74.0600



Peptide sequence 6: IAVPANVPGHFQVFFPAHSGFHQSYFNGFSK

4000 { y1 y2 y3| v4 y5 yi6 y7 y8 y9 y10 yl1| y12
3800 ] b2 b3 Y7+20542 | pa12BEIR2| ) 1VADARR 2 |y 14yP5+916+2 |y1742 |y18+91942y20+2 |y21+2 y23eB924+2 |  |y26+2
3600 4 185.13
3400
3200
3000 ]
2800 |
2600
2400 |
22200
$ 2000 ]
£ 1800 ]
1600 |
1400 |
1200 1 120.p8
1000 ]
800 A 169.10

788.88

283.14 631.

382.21

949.45

1019.16 1p52.99 |1214.57
1386.16

g A
100 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da

Residue b b+2 y y+2
| 114.0913 57.5493 3434.6858 1717.8465
A 185.1285 93.0679 3321.6017 1661.3045
\Y 284.1969 142.6021 3250.5646 1625.7859
P 381.2496 191.1285 3151.4962 1576.2517
A 452.2867 226.6470 3054.4434 1527.7253
N 566.3297 283.6685 2983.4063 1492.2068
\ 665.3981 333.2027 2869.3634 1435.1853
P 762.4509 381.7291 2770.2950 1385.6511
G 819.4723 410.2398 2673.2422 1337.1247
H 956.5312 478.7693 2616.2207 1308.6140
F 1103.5996 552.3035 2479.1618 1240.0846
Q 1231.6582 616.3327 2332.0934 1166.5503
\ 1330.7266 665.8670 2204.0348 1102.5211
F 1477.7950 739.4012 2104.9664 1052.9868
F 1624.8635 812.9354 1957.8980 979.4526
P 1721.9162 861.4618 1810.8296 905.9184
A 1792.9533 896.9803 1713.7768 857.3921
H 1930.0122 965.5098 1642.7397 821.8735
S 2017.0443 1009.0258 1505.6808 753.3440
G 2074.0657 1037.5365 1418.6488 709.8280
F 2221.1342 1111.0707 1361.6273 681.3173
H 2358.1931 1179.6002 1214.5589 607.7831
Q 2486.2516 1243.6295 1077.5000 539.2536
S 2573.2837 1287.1455 949.4414 475.2243
Y 2736.3470 1368.6771 862.4094 431.7083
F 2883.4154 1442.2113 699.3461 350.1767
N 2997.4583 1499.2328 552.2776 276.6425
G 3054.4798 1527.7435 438.2347 219.6210
F 3201.5482 1601.2777 381.2132 191.1103
S 3288.5802 1644.7938 234.1448 117.5761
K 3416.6752 1708.8412 147.1128 74.0600



Peptide sequence 7: LIRGPQQEVGQGIIR

2000 -

1800 -

1600 -

1400 -

1200

Intensty

®
(=]
o

600 -

400 -

200 -

0

1000 -

yl
y3+2b2

199.18

Lol

y2
y5

28820

100 200

Residue

O 0O 6 < MmO OO T O X

300

B 4 y5| |y 7L

7HI3 P8 HAH20IADHR b1 A DY

43.39

555.32

461.76 742,46

665.4

511,29
704 719.
383.88 | [l 45325 79347

PAT'R AT VAT

y8

871

Ly

b8

922.
.50

y9

52
908.45

|

L

979.48 | 102158

y10

9| b10 b1l

1127.64

L L

b12

126!

4.69

400 500 600 700 800

m/z, Da
b b+2
114.0913 57.5493
227.1754 114.0913
383.2765 192.1419
440.2980 220.6526
537.3507 269.1790
665.4093 333.2083
793.4679 397.2376
922.5105 461.7589
1021.5789 511.2931
1078.6004 539.8038
1206.6589 603.8331
1263.6804 632.3438
1376.7645 688.8859
1489.8485 745.4279
1645.9496 823.4785

900

1000 1100 1200

y
1663.9602
1550.8761
1437.7921
1281.6910
1224.6695
1127.6167

999.5582
871.4996
742.4570
643.3886
586.3671
458.3085
401.2871
288.2030
175.1190

1300

1400

y+2
832.4837
775.9417
719.3997
641.3491
612.8384
564.3120
500.2827
436.2534
371.7321
322.1979
293.6872
229.6579
201.1472
144.6051
88.0631

1500



Peptide sequence 8: NPYHFGQWSFK

Intensity

yl

4]

a

o
L

3]

o

o
L

N

a

o
L

N

[s}

o
L

w

a

o
L

w
=]
o

N

a

o
L

N

o

o
L

i

3]

o
s

=

o

o
L

3]
o
N

o

100

Residue

z

X T »nw 20O O M I < T

b2

200

y2
y4+2

300

y3
b3b74T7 2

459.88

439.86

400

b
115.0502
212.1030
375.1663
512.2252
659.2936
716.3151
844.3737

1030.4530
1117.4850
1264.5534
1392.6484

y&|
47

500

y4

y9+¥10+83 | h6

89

600.29

600

y5| |y6

700 800
m/z, Da

b+2
58.0287
106.5551
188.0868
256.6162
330.1504
358.6612
422.6905
515.7301
559.2461
632.7803
696.8278

b7

y7

900

y8

1000

y
1410.6589
1296.6160
1199.5633
1036.4999

899.4410
752.3726
695.3511
567.2926
381.2132
294.1812
147.1128

y9
b9

1099.45
1200.62
TN

1248.56
L I

1100 1200

1300

y+2
705.8331
648.8116
600.2853
518.7536
450.2241
376.6899
348.1792
284.1499
191.1103
147.5942
74.0600

1400



Peptide sequence 9: RVSPEQIK

4.2e4

yl y2 y3 y4 y5 y6 y7
4.0e4 ] bi| ba+2| b2n5+2| b6B2| b7H2| bager2 b5 b6 b7
3.8e4 ] - 478781
3.6e4 |
3.4e4
3.2e4 ]
3.0e4 |
2.8e4 ]
2.6e4 ]
.. 24e4 ]
G 2.2e4
£ 2.0e4 ]
~ 1.8e4 |
1.6e4 ]
1.4e4 ]
1.2e4 ]
1.0e4
8.0e3 |
6.0e3 |
4.0e3 ]
203 147414 470,29 569|307 697,365 810|449
0.0e0 - y . . - . . . . . — : - -
° 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
m/z, Da
Residue b b+2 y y+2
R 157.1084 79.0578 956.5524 478.7798
\% 256.1768 128.5920 800.4512 400.7293
S 343.2088 172.1081 701.3828 351.1951
P 440.2616 220.6344 614.3508 307.6790
E 569.3042 285.1557 517.2980 259.1527
Q 697.3628 349.1850 388.2554 194.6314
| 810.4468 405.7271 260.1969 130.6021
K 938.5418 469.7745 147.1128 74.0600



Peptide sequence 10: STFGSPFNLLTQDAIYSNNFGR

R 3 RN RRA I AR/ A 1 B o SR PV
6000 - 5739
5500
5000 1
4500 -
54000 1
$ 3500
£ 3000 1
2500 | 694.33
2000
1500 4 97048
1:22: o8 318.15 | 345.14 480/21 ° :g 84| bhdks svodr| | 95148 02 1156/54 ol 1%172.72
T O IO O sl N VOO 0l S O
100 200 300 400 500 600 700 80 900 1000 1100 1200 1300 1400 1500
miz, Da
Residue b b+2 y y+2
S 88.0393 445233 2449.1783 1225.0928
T 189.0870 95.0471 2362.1462 1181.5768
F 336.1554 168.5813 2261.0986 1131.0529
G 393.1769 197.0921 2114.0301 1057.5187
S 480.2089 240.6081 2057.0087 1029.0080
P 577.2617 289.1345 1969.9767 985.4920
F 724.3301 362.6687 1872.9239 936.9656
N 838.3730 419.6901 1725.8555 863.4314
L 951.4571 476.2322 1611.8125 806.4099
L 1064.5411 532.7742 1498.7285 749.8679
T 1165.5888 583.2980 1385.6444 693.3258
Q 1293.6474 647.3273 1284.5967 642.8020
D 1408.6743 704.8408 1156.5382 578.7727
A 1479.7114 740.3594 1041.5112 521.2592
| 1592.7955 796.9014 970.4741 485.7407
Y 1755.8588 878.4331 857.3900 429.1987
S 1842.8909 921.9491 694.3267 347.6670
N 1956.9338 978.9705 607.2947 304.1510
N 2070.9767 1035.9920 493.2518 247.1295
F 2218.0451 1109.5262 379.2088 190.1081
G 2275.0666 1138.0369 232.1404 116.5738
R 2431.1677 1216.0875 175.1190 88.0631



Peptide sequence 11: TFLAGQDNMLSNINTVATR

550 4

500 -

450

400

350

Intensty

= n
13 =]
o o
L L

[
o
o

50

w

o

o
L

N

3]

o
L

4{ 1p4.05
175.1p

100

b4+2 b2

221.1

49.12

136.08
202.948

200

Residue

T

z o r 2 2 00 O >»

T 4 >» < 4 Z

322. 489.72

300

[e2]
g
2w

3622

400 500

b
102.0550
249.1234
362.2074
433.2445
490.2660
618.3246
733.3515
847.3945
978.4349

1091.5190
1178.5510
1292.5940
1405.6780
1519.7210
1620.7686
1719.8370
1790.8742
1891.9218
2048.0229

u " y5 y6
24D B2110+21 b1,

600

700 800 900 1000 1100
miz, Da
b+2 y
51.5311 2066.0335
125.0653 1964.9858
181.6074 1817.9174
217.1259 1704.8334
245.6366 1633.7962
309.6659 1576.7748
367.1794 1448.7162
424.2009 1333.6893
489.7211 1219.6463
546.2631 1088.6058
589.7792 975.5218
646.8006 888.4898
703.3427 774.4468
760.3641 661.3628
810.8880 547.3198
860.4222 446.2722
895.9407 347.2037
946.4646 276.1666

1024.5151 175.1190

y7 y8 y9 y10
B+2 b7 | y16y2®ey17+2| b9 b10 b1l
661.37

97553
958,50

77444 | |888.49

703.35 881.78 1088.61
1027.54) | 1160.54
I

1

b12

12

1292.58

13
b13

1219.65

1200

1300

05.62 (1449.73

1400 1500

y+2

1033.5204
982.9966
909.4623
852.9203
817.4018
788.8910
724.8617
667.3483
610.3268
544.8066
488.2645
444.7485
387.7271
331.1850
274.1636
223.6397
174.1055
138.5870

88.0631



Peptide sequence 12: VPSSVTHFFANTNGTVPLR

yl y2 yB y4 y5|| y6 7 y8 y9 10 yll yl2
180 | b4+E2 b3 b4 [08+2 [y9+b10+2k ]_1+BL2+211M£Q y15+84217+318+2p9 | H10 b1l b12
385.25 82,36
160
140 A
120 642.39
>
% 100 4 666.35 1052.53
o
E 12010 242.15 924.97 981.50 1123.58
80 4 756.43
60 4 9.62
40 17e.63 1336.72
5 1393.67

20

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2

\Y% 100.0757 50.5415 2044.0610 1022.5342
P 197.1285 99.0679 1944.9926 973.0000
S 284.1605 142.5839 1847.9399 924.4736
S 371.1925 186.0999 1760.9078 880.9576
\Y 470.2609 235.6341 1673.8758 837.4415
T 571.3086 286.1579 1574.8074 787.9073
H 708.3675 354.6874 1473.7597 737.3835
F 855.4359 428.2216 1336.7008 668.8540
F 1002.5043 501.7558 1189.6324 595.3198
A 1073.5415 537.2744 1042.5640 521.7856
N 1187.5844 594.2958 971.5269 486.2671
T 1288.6321 644.8197 857.4839 429.2456
N 1402.6750 701.8411 756.4363 378.7218
G 1459.6965 730.3519 642.3933 321.7003
T 1560.7441 780.8757 585.3719 293.1896
\Y% 1659.8125 830.4099 484.3242 242.6657
P 1756.8653 878.9363 385.2558 193.1315
L 1869.9494 935.4783 288.2030 144.6051
R 2026.0505 1013.5289 175.1190 88.0631



Peptide sequence 13: STFGSPFNLLTQDAIYSN[Dea]NFGR

240 A

220 A

200 -

180 4

i

@

o
s

[N
N
o

Intensity

i

o

o
L

80

60 -

40 4

20

[N

N

o
L

100

yl
y3h2

136.

189

y2

08

232.14
.09

200

Residue

> OO0 A4 rr zZz T v w o " A

N[Dea]

T O T

y63:

300

y3

5.14

400

by

462.20

b

88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571

1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955

1755.8588

1842.8909

1957.9178

2071.9607

2219.0291

2276.0506

2432.1517

b1b&2

494.24

500

5 y6 7
D12+PMh23BMHAP 1 6-+2
694.33
08.29
706.33 841.37
651.32 725.34

600 700 800
m/z, Da

b+2
445233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
979.4625
1036.4840
1110.0182
1138.5289
1216.5795

8

858.39

970.48

929.48

y9 yi0 y1l yl2 y13
PO7#218+2010 VPPl b12 b13| bl4

1064.55 115753

1276.66

900 1000 1100 1200

y
2450.1623
2363.1303
2262.0826
2115.0142
2057.9927
1970.9607
1873.9079
1726.8395
1612.7966
1499.7125
1386.6284
1285.5808
1157.5222
1042.4952

971.4581
858.3741
695.3107
608.2787
493.2518
379.2088
232.1404
175.1190

1286.59

1386.64 149072

1300 1400 1500

y+2
1225.5848
1182.0688
1131.5449
1058.0107
1029.5000
985.9840
937.4576
863.9234
806.9019
750.3599
693.8179
643.2940
579.2647
521.7513
486.2327
429.6907
348.1590
304.6430
247.1295
190.1081
116.5738
88.0631



Peptide sequence 14: STFGSPFNLLTQDAIYSNN[Dea]FGR

240 4 y):,’,lbz v Y63 yg;r +2)98ﬂ4 b1b&? aizm:zg’:zzwz lhﬁ.7+2 pwimeét?m méifl yblllz ylbzla bl)zllls
220 858.39
200
180 4
160
> 140
é 120 | 69433
100 1 970.48
s0{ 13608
08.29
jz 182.532_14 34514 | 46220 10024 i . 929.48 1064.55 1157/53 386,64 148072
20 | 65132 | | 72534 1276.661 i
012)0 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
miz, Da
Residue b b+2 y y+2
88.0393 445233 2450.1623 1225.5848
T 189.0870 95.0471 2363.1303 1182.0688
F 336.1554 168.5813 2262.0826 1131.5449
G 393.1769 197.0921 2115.0142 1058.0107
S 480.2089 240.6081 2057.9927 1029.5000
P 577.2617 289.1345 1970.9607 985.9840
F 724.3301 362.6687 1873.9079 937.4576
N 838.3730 419.6901 1726.8395 863.9234
L 951.4571 476.2322 1612.7966 806.9019
L 1064.5411 532.7742 1499.7125 750.3599
T 1165.5888 583.2980 1386.6284 693.8179
Q 1293.6474 647.3273 1285.5808 643.2940
D 1408.6743 704.8408 1157.5222 579.2647
A 1479.7114 740.3594 1042.4952 521.7513
| 1592.7955 796.9014 971.4581 486.2327
Y 1755.8588 878.4331 858.3741 429.6907
S 1842.8909 921.9491 695.3107 348.1590
N 1956.9338 978.9705 608.2787 304.6430
N[Dea] 2071.9607 1036.4840 494.2358 247.6215
F 2219.0291 1110.0182 379.2088 190.1081
G 2276.0506 1138.5289 232.1404 116.5738

R 2432.1517 1216.5795 175.1190 88.0631



Peptide sequence 15: IAVPANVPGHFQVFFPAHSGFHQSYFN[Dea] GFSK

Intensity

1000 A

900 -

800 -

600

500

400 -

300 -

200 -

100 -

100

yl
b2

120.

Residue

< 00O ITO®I» TN IT<<OTNMTIOGIOTZDr»PPoOTLIP

Tn

N[Dea]

X » T

y2 y3| y4 yb
Y543 y9+2 y10+2 | byl

185.13

283.14 631.50

169.10
3L4.22 8821 524.27

438.23 $53.27

23415 1) 337.18 535.26 | 567.27

y6

y7| y8 y9 y10

DR D y14y25+916+2 |y17#2 |y18+91942Y2042 [y2142

700.33

200 300 400 500 600

b
114.0913
185.1285
284.1969
381.2496
452.2867
566.3297
665.3981
762.4509
819.4723
956.5312

1103.5996
1231.6582
1330.7266
1477.7950
1624.8635
1721.9162
1792.9533
1930.0122
2017.0443
2074.0657
2221.1342
2358.1931
2486.2516
2573.2837
2736.3470
2883.4154
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

789.13

924.77
906,91

979.94 1053.48

1078.48
1167.55

813.40
862.40

700 800 900 1000 1100 1200
m/z, Da
b+2 y

57.5493 3435.6698

93.0679 3322.5857
142.6021 3251.5486
191.1285 3152.4802
226.6470 3055.4274
283.6685 2984.3903
333.2027 2870.3474
381.7291 2771.2790
410.2398 2674.2262
478.7693 2617.2048
552.3035 2480.1458
616.3327 2333.0774
665.8670 2205.0189
739.4012 2105.9504
812.9354 1958.8820
861.4618 1811.8136
896.9803 1714.7608
965.5098 1643.7237
1009.0258 1506.6648
1037.5365 1419.6328
1111.0707 1362.6113
1179.6002 1215.5429
1243.6295 1078.4840
1287.1455 950.4254
1368.6771 863.3934
14422113 700.3301
1499.7248 553.2617
1528.2355 438.2347
1601.7698 381.2132
1645.2858 234.1448
1709.3333 147.1128

yil| y12
y24+42 b14

1341.67

1300

1386.65

1400 1500

y+2
1718.3385
1661.7965
1626.2779
1576.7437
1528.2174
1492.6988
1435.6773
1386.1431
1337.6167
1309.1060
1240.5766
1167.0424
1103.0131
1053.4789
979.9446
906.4104
857.8841
822.3655
753.8360
710.3200
681.8093
608.2751
539.7456
475.7164
432.2003
350.6687
277.1345
219.6210
191.1103
117.5761
74.0600



Peptide sequence 16: IAVPANVPGHFQ[Dea] VFFPAHSGFHQSYFNGFSK

Intensity

1100 -

1000 -

900 -

800 -

700

600

500

200 -

100 -

100

yl
b2

1 1572
300 4

Residue

I ® 1< Z2>» vl P

n

Q[Dea]

<

X 0o O Z71T< nOI MO w I P> TV T

200

300 400 500

b
114.0913
185.1285
284.1969
381.2496
452.2867
566.3297
665.3981
762.4509
819.4723
956.5312

1103.5996
1232.6422
1331.7106
1478.7791
1625.8475
1722.9002
1793.9374
1930.9963
2018.0283
2075.0498
2222.1182
2359.1771
2487.2357
2574.2677
2737.3310
2884.3994
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

y2 y3| y4 y5

b3 y8+2 | ya12B6L 0+2h A3H2-
185.13

631.50

283.14

239.18 ss2.21 438.24| 524.2
553.26

292.14 | 344114
P14, 510.27

600

V6 y7|

yA3+20 B4PPE+916+2 |y 17H+2030-83

788.8

906/42

739.38

753.35 07,41

y8

924.44

700 800 900

m/z, Da

b+2
57.5493
93.0679
142.6021
191.1285
226.6470
283.6685
333.2027
381.7291
410.2398
478.7693
552.3035
616.8248
666.3590
739.8932
813.4274
861.9538
897.4723
966.0018
1009.5178
1038.0285
1111.5627
1180.0922
1244.1215
1287.6375
1369.1691
1442.7034
1499.7248
1528.2355
1601.7698
1645.2858
1709.3333

y9

1058.49

1000 1100

y
3435.6698
3322.5857
3251.5486
3152.4802
3055.4274
2984.3903
2870.3474
2771.2790
2674.2262
2617.2048
2480.1458
2333.0774
2204.0348
2104.9664
1957.8980
1810.8296
1713.7768
1642.7397
1505.6808
1418.6488
1361.6273
1214.5589
1077.5000

949.4414
862.4094
699.3461
552.2776
438.2347
381.2132
234.1448
147.1128

y10

1103.02

1167.54

1200

1341.67

1300

y12

9104212042 |y21+42 ly23eBH924+2

1386.16

1400 1500

y+2
1718.3385
1661.7965
1626.2779
1576.7437
1528.2174
1492.6988
1435.6773
1386.1431
1337.6167
1309.1060
1240.5766
1167.0424
1102.5211
1052.9868
979.4526
905.9184
857.3921
821.8735
753.3440
709.8280
681.3173
607.7831
539.2536
475.2243
431.7083
350.1767
276.6425
219.6210
191.1103
117.5761
74.0600



Peptide sequence 17: STFGSPFNLLTQ[Dea]DAIYSNNFGR

yl||y2 y3 y4 5 y6 7 8 v9 y10 y11 y12 y13
100 4 b2 b%7+2| b5 b11+2y11+90288RA-15+2 | b8| b17+2yiBr#218+2h10 y20+2H11 b12 b13| bil4
858.39

90

80

70 4
> 60
5
£ 501 doraol B21F3 97047

40

67
30 4
1386.63 1481.71
20 4 .59

10

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2

88.0393 44,5233 2450.1623 1225.5848
T 189.0870 95.0471 2363.1303 1182.0688
F 336.1554 168.5813 2262.0826 1131.5449
G 393.1769 197.0921 2115.0142 1058.0107
S 480.2089 240.6081 2057.9927 1029.5000
P 577.2617 289.1345 1970.9607 985.9840
F 724.3301 362.6687 1873.9079 937.4576
N 838.3730 419.6901 1726.8395 863.9234
L 951.4571 476.2322 1612.7966 806.9019
L 1064.5411 532.7742 1499.7125 750.3599
T 1165.5888 583.2980 1386.6284 693.8179
Q[Dea] 1294.6314 647.8193 1285.5808 643.2940
D 1409.6583 705.3328 1156.5382 578.7727
A 1480.6955 740.8514 1041.5112 521.2592
| 1593.7795 797.3934 970.4741 485.7407
Y 1756.8428 878.9251 857.3900 429.1987
S 1843.8749 922.4411 694.3267 347.6670
N 1957.9178 979.4625 607.2947 304.1510
N 2071.9607 1036.4840 493.2518 247.1295
F 2219.0291 1110.0182 379.2088 190.1081
G 2276.0506 1138.5289 232.1404 116.5738

R 2432.1517 1216.5795 175.1190 88.0631



Peptide sequence 18: TFLAGQDNM[OXI]LSNINTVATR

160 {
150 |
140 |
130 4
120 4
110
100 4
90 -
80 -
70
60 -
50 -
40 ]
30
20
10

2 y3

b3

yl y5

h
b2 b9+2

221.1

P49.12

Intensity

129.10
347.

446.28

100

200

300 400 500

Residue b
T 102.0550
F 249.1234
L 362.2074
A 433.2445
G 490.2660
Q 618.3246
D 733.3515
N 847.3945
M[Oxi] 994.4299
L 1107.5139
S 1194.5459
N 1308.5889
| 1421.6729
N 1535.7159
T 1636.7635
\Y 1735.8320
A 1806.8691
T 1907.9168
R 2064.0179

y11b8

661.

600

y6

87

y7
695.87

774.45

700

y8

846.11

800

m/z, Da

b+2
51.5311
125.0653
181.6074
217.1259
245.6366
309.6659
367.1794
424.2009
497.7186
554.2606
597.7766
654.7981
711.3401
768.3616
818.8854
868.4196
903.9382
954.4620
1032.5126

889.49

900

y9
b9

975.5

93B.

902.3

996.43

01

1000

y10
b10

1159.52

1100

y
2082.0284
1980.9808
1833.9123
1720.8283
1649.7912
1592.7697
1464.7111
1349.6842
1235.6412
1088.6058

975.5218
888.4898
774.4468
661.3628
547.3198
446.2722
347.2037
276.1666
175.1190

1200

b12

1241.74

131

1300

0.54

b13

1327.61

1400 1500

y+2
1041.5179
990.9940
917.4598
860.9178
825.3992
796.8885
732.8592
675.3457
618.3243
544.8066
488.2645
444.7485
387.7271
331.1850
274.1636
223.6397
174.1055
138.5870
88.0631



Sample Pool 3
Protein: B.rapa.R018.Candidate-1, 17 peptides (95%)

Protein sequence coverage

MEKNKRIFTFLLVIVFFHGVMMMRSIGYEGEEEQGGGGRERGGFMMKE SRQVIKSEGGEMRVVISPRGR
ITEKPMHIGFLTMEPKTLFVPOYLDSNLLIFIRQGEATLGVICKDEFGEKRLKGGDIYWIPAGSAFYLL
NTGRGQRLHVICSIDPSQSLGFETFQPFYIGGGPSSVLAGEFDPDTITSALNVSRPEVQQLMTSQVRGPI
VHITEHAPTMWTDFLGLRGEEKHKHLKKLLELKQGTSQEQEDNPWWSWKNIVSSILDVTGEKNRGSGSS
KCEDSYNIYDRKNDFENDYGWSKALDYDDYEPLRY SGVGVYLVNLTAGSMMAPHMNPTATEYGIVLSGS
GEIQVVLPNGTSAMNMRVSPGDVFWIPRYFAFCOIASRIAPFEFVGFTTSAYKNRPQFLVGSNSLLRSL
NLTSLAMAFGVDEGTMKR EAVILPTASAAPPHEGEPERFGSDHIFT

Peptide sequence 1: ALDYDDYEPLR

yl y3 y4 y5 y6 y7 y8 y9
450 1186.51
p2157.13 b3 y7+84 W2 b6 b7 b8
400
136.08
350
686/32
800 1 30016 385.26 90g.42
?T 250 185.13 79239 10749
" 200 4 678.36
150 251.10
514.30 729.33 80740
100 39413 | 43520 84%.10 1006.56
28916 A64.24 578.24 949.41 116851 1196.50
50 4 ’ 1177.54 1309.57
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
m/z, Da
Residue b b+2 y y+2
A 72.0444 36.5258 1369.6270 685.3172
L 185.1285 93.0679 1298.5899 649.7986
D 300.1554 150.5813 1185.5059 593.2566
Y 463.2187 232.1130 1070.4789 535.7431
D 578.2457 289.6265 907.4156 454.2114
D 693.2726 347.1399 792.3886 396.6980
Y 856.3359 428.6716 677.3617 339.1845
E 985.3785 493.1929 514.2984 257.6528
P 1082.4313 541.7193 385.2558 193.1315
L 1195.5154 598.2613 288.2030 144.6051
R 1351.6165 676.3119 175.1190 88.0631



Peptide sequence 2: GRIIEKPMHIGFLTMEPK

yi 2 ml» y4 5 JHJG y7| vy8 y9 y10 y11
1300 - b4-+2/y/5+ AEHRAT+9 7-HEH? | DR y21bg AeaPpd+2 p15+2b1652 9

1200 -
1100 -
1000 -
900 -
800 -

700 -

Intensiy

600

500 -

400 -

300 -

200 -

100 4 56  1157.56 1245.70

dl lull Dsoadiolss sin s puines s oy
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da
Residue b b+2 y y+2
G 58.0287 29.5180 2097.1347 1049.0710
R 214.1299 107.5686 2040.1133 1020.5603
I 327.2139 164.1106 1884.0122 942.5097
I 440.2980 220.6526 1770.9281 885.9677
E 569.3406 285.1739 1657.8440 829.4257
K 697.4355 349.2214 1528.8015 764.9044
P 794.4883 397.7478 1400.7065 700.8569
M 925.5288 463.2680 1303.6537 652.3305
H 1062.5877 531.7975 1172.6132 586.8103
| 1175.6718 588.3395 1035.5543 518.2808
G 1232.6932 616.8502 922.4703 461.7388
F 1379.7616 690.3845 865.4488 433.2280
L 1492.8457 746.9265 718.3804 359.6938
T 1593.8934 797.4503 605.2963 303.1518
M 1724.9339 862.9706 504.2486 252.6280
E 1853.9765 927.4919 373.2082 187.1077
P 1951.0292 976.0182 244.1656 122.5864
K 2079.1242 1040.0657 147.1128 74.0600



Peptide sequence 3: IAPFEFVGFTTSAYK

2600 { y1 2| y3 )?;:J} y 6 u%g? y y9 y1d 1 yli2 y13
2400 w242 b3 bd |y BBy 1l ObB HEED+9 1 2 45F 1 2h8 b9 b10 bi1| |b12| b13
74713
2200
2000
1800 4 874.43
1600 4
21400 |
5
E 1200 |
1000 4
37417
800 1120.57
217.18 245.13 973.50 12481
600 1 521.24
620,31
400 1 1881 295,24 670.34 817. 1896.69
200 4 10.18 1| 429.25 569.29 .ﬂg o 1008.51 | 1231.60
S IR 0O O 0 OO i O I A ,
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
| 114.0913 57.5493 1677.8523 839.4298
A 185.1285 93.0679 1564.7682 782.8877
P 282.1812 141.5942 1493.7311 747.3692
F 429.2496 215.1285 1396.6783 698.8428
E 558.2922 279.6498 1249.6099 625.3086
F 705.3606 353.1840 1120.5673 560.7873
\ 804.4291 402.7182 973.4989 487.2531
G 861.4505 431.2289 874.4305 437.7189
F 1008.5189 504.7631 817.4090 409.2082
T 1109.5666 555.2869 670.3406 335.6740
T 1210.6143 605.8108 569.2930 285.1501
S 1297.6463 649.3268 468.2453 234.6263
A 1368.6834 684.8454 381.2132 191.1103
Y 1531.7468 766.3770 310.1761 155.5917
K 1659.8417 830.4245 147.1128 74.0600



Peptide sequence 4: IAPFEFVGFTTSAYKNRPQFLVGSNSLLR

850 yl y2) y3 y4 y5 y6/| | y7! y8 y9 y[L0 y12 y13
s00] y®R2| b3 ye42l|| b9+2 | b5| by22aP |hAS+ANABTYIHR | y16y2THARSH19+92042 |y 221923+ DRRN2 Y 25+2 |y26+2
750 ] 769.91
700 |
650 1
600 1
550
500
‘2 450 -
£ 400 ]
350 1
300 | 944,84
222 - i 24p13 819.77 |901.82 99;026'21
150 101 374.17 1229.16
199 Tt 224)19 i 1.234¢4 71 77 ‘712' 2 sﬁ.oo sapss T 127820 | | 135224
ol Ll e e LT ] Je 1) e |
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
| 114.0913 57.5493 3259.7262 1630.3668
A 185.1285 93.0679 3146.6422 1573.8247
P 282.1812 141.5942 3075.6051 1538.3062
F 429.2496 215.1285 2978.5523 1489.7798
E 558.2922 279.6498 2831.4839 1416.2456
F 705.3606 353.1840 2702.4413 1351.7243
\Y% 804.4291 402.7182 2555.3729 1278.1901
G 861.4505 431.2289 2456.3045 1228.6559
F 1008.5189 504.7631 2399.2830 1200.1451
T 1109.5666 555.2869 2252.2146 1126.6109
T 1210.6143 605.8108 2151.1669 1076.0871
S 1297.6463 649.3268 2050.1192 1025.5633
A 1368.6834 684.8454 1963.0872 982.0472
Y 1531.7468 766.3770 1892.0501 946.5287
K 1659.8417 830.4245 1728.9868 864.9970
N 1773.8846 887.4460 1600.8918 800.9495
R 1929.9858 965.4965 1486.8489 743.9281
P 2027.0385 1014.0229 1330.7478 665.8775
Q 2155.0971 1078.0522 1233.6950 617.3511
F 2302.1655 1151.5864 1105.6364 553.3218
L 2415.2496 1208.1284 958.5680 479.7876
\Y 2514.3180 1257.6626 845.4839 423.2456
G 2571.3395 1286.1734 746.4155 373.7114
S 2658.3715 1329.6894 689.3941 345.2007
N 2772.4144 1386.7108 602.3620 301.6847
S 2859.4464 1430.2269 488.3191 244.6632
L 2972.5305 1486.7689 401.2871 201.1472
L 3085.6146 1543.3109 288.2030 144.6051
R 3241.7157 1621.3615 175.1190 88.0631



Peptide sequence 5: IEKPMHIGFLTMEPK

Intensity

1300 4
12004 Y
1100 1
1000 4
900 1
800 1
700 1

600

100 200

Residue

I £ © X m

A ot m<Z A r 1o

+2 | pat2

300

Yy 4 5
5+2 ly@s2| b7+ [yll@+Zh11+ Byl

24417

467.26

355/20

400 500

b
114.0913
227.1754
356.2180
484.3130
581.3657
712.4062
849.4651
962.5492

1019.5706
1166.6391
1279.7231
1380.7708
1511.8113
1640.8539
1737.9066
1866.0016

583.82
-6

05.3

640.

36

600

700 800
m/z, Da

b+2
57.5493
114.0913
178.6126
242.6601
291.1865
356.7067
425.2362
481.7782
510.2890
583.8232
640.3652
690.8890
756.4093
820.9306
869.4570
933.5044

maaathe b
14+2 b7

y8
b8

940.4

900

yb y10 yi2
b9 b10 b12

f 53.56

_“,,m‘i ol oo

1000 1100 1200 1300 1400

y y+2

1884.0122 942.5097
1770.9281 885.9677
1657.8440 829.4257
1528.8015 764.9044
1400.7065 700.8569
1303.6537 652.3305
1172.6132 586.8103
1035.5543 518.2808
922.4703 461.7388
865.4488 433.2280
718.3804 359.6938
605.2963 303.1518
504.2486 252.6280
373.2082 187.1077
244.1656 122.5864
147.1128 74.0600

1500



Peptide sequence 6: KNDFENDYGWSK

440 4

y2
y4b2

136.08

Residue

K

X o £ O < Uz m T o Z

542

y3| | y4

@2 y7+2| y8

47725

b
129.1022
243.1452
358.1721
505.2405
634.2831
748.3260
863.3530

1026.4163
1083.4378
1269.5171
1356.5491
1484.6441

b10b3 b6
501.28

640.31

588.36
517.31

600

689.40

700

y7|
b7

755.33
831.44

88.49
869.38
869.44

800
m/z, Da

b+2
65.0548
122.0762
179.5897
253.1239

317.6452
374.6667
432.1801
513.7118
542.2225
635.2622
678.7782
742.8257

8%1.37

900

b8| b9

1002.51

1000 1100

y
1502.6546
1374.5597
1260.5168
1145.4898

998.4214
869.3788
755.3359
640.3089
477.2456
420.2241
234.1448
147.1128

1083.43
1101.55

1200

1227.50

1300

1375.56

1400

y+2
751.8310
687.7835
630.7620
573.2485
499.7143
435.1930
378.1716
320.6581
239.1264
210.6157
117.5761
74.0600

1500



Peptide sequence 7: LKGGDIYWIPAGSAFYLLNTGR

Intensity

1404 y1| y2 y3
130 -
120
110 4
100 -
90 4
80 4
70 4
60 4

100 200 300

Residue

- £ < - U ® 60 X

T O 4 zZ2 - < T > »n 6o > T

y4
b8YyB2

447.28

400 500

b
114.0913
242.1863
299.2078
356.2292
471.2562
584.3402
747.4036
933.4829

1046.5669
1143.6197
1214.6568
1271.6783
1358.7103
1429.7474
1576.8158
1739.8792
1852.9632
1966.0473
2080.0902
2181.1379
2238.1594
2394.2605

y5
b6

560.32

600

y6 y7
y13b2932415+2 | b16

836.47

67340

700 800
m/z, Da

b+2
57.5493
121.5968
150.1075
178.6183
236.1317
292.6738
374.2054
467.2451
523.7871
572.3135
607.8320
636.3428
679.8588
715.3774
788.9116
870.4432
926.9853
983.5273
1040.5488
1091.0726
1119.5833
1197.6339

93

900

y8| 'y y10| y11| | y12 y13 y14
8+20/19459 b1l b13|| b14
1046.57
983,54
48 1366.72
10bas7 1198.63
114160 | | 126966
1429.76
l abl ot g
1000 1100 1200 1300 1400 1500
y y+2
2412.2710 1206.6392
2299.1870 1150.0971
2171.0920 1086.0496
2114.0706 1057.5389
2057.0491 1029.0282
1942.0221 971.5147
1828.9381 914.9727
1665.8748 833.4410
1479.7954 740.4014
1366.7114 683.8593
1269.6586 635.3329
1198.6215 599.8144
1141.6000 571.3037
1054.5680 527.7876
983.5309 492.2691
836.4625 418.7349
673.3991 337.2032
560.3151 280.6612
447.2310 2241191
333.1881 167.0977
232.1404 116.5738
175.1190 88.0631



Peptide sequence 8: LKGGDIYWIPAGSAFYLLNTGRGQR

800 A

yl y3| y5 yi7 y8 y9 y10 yl1

750 ] b2 b4 | yBHEEEDOFRNHRE|| y11y224PIHANPS+P16+2y17+208 |y18+2 | b9 b22+4211

700 4 854,46

650

600 |

550

500
2450 A
2
§ 400
c
= 350 -

300

250

569.97 933.49
200
770.41
150 1 159.09
100 169.10 584,34 1046.57
‘ 467,25
360.20 707.42 1004,03|
501 ” I 277.16 " | { 1160.62 130768 137870
O.Lll. “l.l‘l.lllllwl.lll " TR T —— vl Ll 1 L

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2

114.0913 57.5493 2753.4522 1377.2297
K 242.1863 121.5968 2640.3681 1320.6877
G 299.2078 150.1075 2512.2732 1256.6402
G 356.2292 178.6183 2455.2517 1228.1295
D 471.2562 236.1317 2398.2302 1199.6188
| 584.3402 292.6738 2283.2033 1142.1053
Y 747.4036 374.2054 2170.1192 1085.5633
\W 933.4829 467.2451 2007.0559 1004.0316
| 1046.5669 523.7871 1820.9766 910.9919

P 1143.6197 572.3135 1707.8925 854.4499
A 1214.6568 607.8320 1610.8398 805.9235
G 1271.6783 636.3428 1539.8027 770.4050
S 1358.7103 679.8588 1482.7812 741.8942
A 1429.7474 715.3774 1395.7492 698.3782
F 1576.8158 788.9116 1324.7120 662.8597
Y 1739.8792 870.4432 1177.6436 589.3255
L 1852.9632 926.9853 1014.5803 507.7938
L 1966.0473 983.5273 901.4962 451.2518
N 2080.0902 1040.5488 788.4122 394.7097
T 2181.1379 1091.0726 674.3692 337.6883
G 2238.1594 1119.5833 573.3216 287.1644
R 2394.2605 1197.6339 516.3001 258.6537
G 2451.2819 1226.1446 360.1990 180.6031
Q 2579.3405 1290.1739 303.1775 152.0924

R 2735.4416 1368.2245 175.1190 88.0631



Peptide sequence 9: NRPQFLVGSNSLLR

yl yR 3 Eﬁ
500004+2 | y31204+2lyBh3

y5 He y7 y8 y9 y10
.+ 343186 b7| b8 b9 b10

b1l

1

b12

746.42
4500 -
4000 -
3500 1
53000 -
2 643.34
£ 2500 756.42
2000 - 845.49
1500 1 378.71
1000 1 a1y || 42823 ||| 49626 Had 4
o0 120,08 sba s0d 36 85549
17512 27115 JL I 759 4cl ozs0 | 957 |
0 daldipdud sl LLL gl N (I TP N il “l ol . . .
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1600.8918 800.9495
R 271.1513 136.0793 1486.8489 743.9281
P 368.2041 184.6057 1330.7478 665.8775
Q 496.2627 248.6350 1233.6950 617.3511
F 643.3311 322.1692 1105.6364 553.3218
L 756.4151 378.7112 958.5680 479.7876
\Y% 855.4835 428.2454 845.4839 423.2456
G 912.5050 456.7561 746.4155 373.7114
S 999.5370 500.2722 689.3941 345.2007
N 1113.5800 557.2936 602.3620 301.6847
S 1200.6120 600.8096 488.3191 2446632
L 1313.6961 657.3517 401.2871 201.1472
L 1426.7801 713.8937 288.2030 144.6051
R 1582.8812 791.9443 175.1190 88.0631

1500



Peptide sequence 10: VSPGDVFWIPR

5000 - yl y2 y3 4 yp y6 y7| y8 y9 y10
b2 b4 bs|  yo+BA0+Ry1¥RA| b7 b8 b9
4500 543.79
4000 1
3500 1
3000 4
2
§ 2500 -
E
2000 1
1500 4
1000 718.41
27217 587.31 osgs2 108657
5001 1?;%8 j T 43820 g6 0 ‘ 63084 811.48 93250 1173.59
o ..|]|' il . Llll...nl .:IIJ‘ ‘_I ) 'l Ay l J . |'|l
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z, Da
Residue b b+2 y y+2
Vv 100.0757 50.5415 1272.6735 636.8404
S 187.1077 94.0575 1173.6051 587.3062
P 284.1605 142.5839 1086.5731 543.7902
G 341.1819 171.0946 989.5203 495.2638
D 456.2089 228.6081 932.4989 466.7531
\Y% 555.2773 278.1423 817.4719 409.2396
F 702.3457 351.6765 718.4035 359.7054
W 888.4250 4447162 571.3351 286.1712
| 1001.5091 501.2582 385.2558 193.1315
P 1098.5619 549.7846 2721717 136.5895
R 1254.6630 627.8351 175.1190 88.0631



Peptide sequence 11: NRPQFLVGSN[Dea]SLLR

Intensiy

240 y1
y3
220

159.

100

Residue

O < r o vo=D

N[Dea]

-

+2h4+2

175.1

200

300

3& 4
\BHDYEFHER 2 | b4

ST8TL | | 496.26

400 500

b
115.0502
271.1513
368.2041
496.2627
643.3311
756.4151
855.4835
912.5050
999.5370

1114.5640
1201.5960
1314.6801
1427.7641
1583.8653

y5
b

603.34

600

ve| y7 y8

b6 b7
643.33 746.42

690.38

700 800
m/z, Da

b+2
58.0287
136.0793
184.6057
248.6350
322.1692
378.7112
428.2454
456.7561
500.2722
557.7856
601.3016
657.8437
714.3857
792.4363

b8

900

y9
b9

b1l

1046.52

1098.52

1000 1100 1200

y
1601.8758
1487.8329
1331.7318
1234.6790
1106.6204

959.5520
846.4680
747.3995
690.3781
603.3461
488.3191
401.2871
288.2030
175.1190

1211.50

1300

1470.67

1400

y+2

801.4415
744.4201
666.3695
617.8431
553.8139
480.2796
423.7376
374.2034
345.6927
302.1767
244.6632
201.1472
144.6051
88.0631

1500



Peptide sequence 12: NRPQ[Dea]FLVGSNSLLR

340 4
32004+2
300 |

260 1
240 |
220 |
200 1

‘g 180

£ 160
140
120
100 |

80 |
60 1
40 ]
20 |

100

yl
y3+2

129.10

175.12

200

Residue

N
R
p

Q[Dea]

T r - »n zZz2 oo < r

b2

322,

258.

ye 3 y4
By8 w2 b4

300

496.26

B879.21

400 500

b
115.0502
271.1513
368.2041
497.2467
644.3151
757.3991
856.4676
913.4890

1000.5211
1114.5640
1201.5960
1314.6801
1427.7641
1583.8653

¥5 ye| y7 v8
b5 b6 b7
746.42
757.41
845
643.33
689.39
602.36
836

809.

49

$6.48

600 700 800
m/z, Da

b+2
58.0287
136.0793
184.6057
249.1270
322.6612
379.2032
428.7374
457.2482
500.7642
557.7856
601.3016
657.8437
714.3857
792.4363

900

y9 y10

958.57

90551 1073.97

131672 1358.62

1166.51

1000 1100

y
1601.8758
1487.8329
1331.7318
1234.6790
1105.6364

958.5680
845.4839
746.4155
689.3941
602.3620
488.3191
401.2871
288.2030
175.1190

1200

1300

1428.74

1400

y+2
801.4415
744.4201
666.3695
617.8431
553.3218
479.7876
423.2456
373.7114
345.2007
301.6847
244.6632
201.1472
144.6051
88.0631

1500



Peptide sequence 13: QVIKSEGGEMR

Intensiy

1700 -

yl y2 val |y y y7 y8 y9
1600 4 b3 y8+#4|| y9+2 | b5 | b1122 b6 b7 h9 b10
1500 608.81
1400 ]
1300
1200 ]
1100 |
1000
900
800
700
600
500
400
300 ]
o] 1290 765.32
100 | 116'08 242.19 306'16357 u 450?,'275 549.24 618.29 J 048 8293'42 933.45|  1028.45 110458
o0 Ju | ...ln...l. Ll |.I.:... L . ..I.. 'I.J sl L... |||.||" . .1 . whi Lk gt . ....II \ - " pansl
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z, Da
Residue b b+2 y y+2
Q 112.0393 56.5233 1216.5990 608.8032
Vv 211.1077 106.0575 1105.5670 553.2871
| 324.1918 162.5995 1006.4986 503.7529
K 452.2867 226.6470 893.4145 447.2109
S 539.3188 270.1630 765.3196 383.1634
E 668.3614 334.6843 678.2876 339.6474
G 725.3828 363.1951 549.2450 275.1261
G 782.4043 391.7058 492.2235 246.6154
E 911.4469 456.2271 435.2020 218.1047
M 1042.4874 521.7473 306.1594 153.5834
R 1198.5885 599.7979 175.1190 88.0631



Peptide sequence 14: IEKPMHIGFLTM[Oxi]EPK

3204 y1 V) yB y4 5 ge y7| y8 yo
300 b94+2y5+2 |yB32 |h7+2 |p8+®i2 212 392 y14+87 | h16+2 b9 b10
47151 -621.30
605.29
280 1 355.20 P
260
583.82
240 1 199.18 | 244.17
220 4 591.83
200 {
> 180
a
$ 160 -
£
= 140 |
120 -
100 -
801 1053.55
60 4
1070.57
40 4 1239.62
1B3.64 1353.67
20 4 1296.79

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da
Residue b b+2 y y+2

| 114.0913 57.5493 1900.0071 950.5072

| 227.1754 114.0913 1786.9230 893.9652

E 356.2180 178.6126 1673.8390 837.4231

K 484.3130 242.6601 1544.7964 772.9018

P 581.3657 291.1865 1416.7014 708.8543

M 712.4062 356.7067 1319.6486 660.3280

H 849.4651 425.2362 1188.6082 594.8077

| 962.5492 481.7782 1051.5492 526.2783

G 1019.5706 510.2890 938.4652 469.7362

F 1166.6391 583.8232 881.4437 441.2255

L 1279.7231 640.3652 734.3753 367.6913

T 1380.7708 690.8890 621.2912 311.1493

M[Oxi] 1527.8062 764.4067 520.2436 260.6254

E 1656.8488 828.9280 373.2082 187.1077

P 1753.9016 877.4544 244.1656 122.5864

K 1881.9965 941.5019 147.1128 74.0600



Peptide sequence 15: GRHEKPMHIGFLTM[Oxi]EPK

i 2 v3 y4 y5 y6 y7| y8 y9
240 b2 b3 ba| yHAER2 b 3+2
220 520.04
200 1
180
160 |
623.99
z 140 - 1569.63
c
£ 120
100] |136.08 | 244.09
793.42
1. 66387 690.38
80 i
o 265.12 aoood | 938.47
200.14 52476 7P9.36
0] 55.21 894.48 95452 | 1051.53
319.17 87547 o 126; 52 1173.60
20 ] 1001.01 : : 1402.73

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
G 58.0287 29.5180 2113.1297 1057.0685
R 214.1299 107.5686 2056.1082 1028.5577
| 327.2139 164.1106 1900.0071 950.5072
| 440.2980 220.6526 1786.9230 893.9652
E 569.3406 285.1739 1673.8390 837.4231
K 697.4355 349.2214 1544.7964 772.9018
P 794.4883 397.7478 1416.7014 708.8543
M 925.5288 463.2680 1319.6486 660.3280
H 1062.5877 531.7975 1188.6082 594.8077
| 1175.6718 588.3395 1051.5492 526.2783
G 1232.6932 616.8502 938.4652 469.7362
F 1379.7616 690.3845 881.4437 441.2255
L 1492.8457 746.9265 734.3753 367.6913
T 1593.8934 797.4503 621.2912 311.1493

M[Oxi] 1740.9288 870.9680 520.2436 260.6254
E 1869.9714 935.4893 373.2082 187.1077
P 1967.0241 984.0157 244.1656 122.5864

K 2095.1191 1048.0632 147.1128 74.0600



Peptide sequence 16: IEKPM[Oxi]HIGFLTMEPK

400 -
380
360
340
320
300 -
280
260
240
=220
@ 200 A
= 180
160 -
140 -
120
100 -
80

60

40

>

20

199.

100

18 -

ya+2

200

Residue

A ot m<Z A r 1o

5+2

A7

yB2|| |p7¥BH3

355/20

423.2!

y
2 |b10+2011+Py

300 400 500

b
114.0913
227.1754
356.2180
484.3130
581.3657
728.4011
865.4600
978.5441

1035.5656
1182.6340
1295.7180
1396.7657
1527.8062
1656.8488
1753.9016
1881.9965

591.82
-6

5.30

600

700 800

y7
b7

m/z, Da

b+2
57.5493
114.0913
178.6126
242.6601
291.1865
364.7042
433.2337
489.7757
518.2864
591.8206
648.3627
698.8865
764.4067
828.9280
877.4544
941.5019

y8 y9 y10
b9 b10Q

40.46
1053.55

1007.5¢4 1072.62
1

900 1000 1100

y
1900.0071
1786.9230
1673.8390
1544.7964
1416.7014
1319.6486
1172.6132
1035.5543

922.4703
865.4488
718.3804
605.2963
504.2486
373.2082
244.1656
147.1128

1200

1301.57

1300

b12

1352.70

1400

y+2
950.5072
893.9652
837.4231
772.9018
708.8543
660.3280
586.8103
518.2808
461.7388
433.2280
359.6938
303.1518
252.6280
187.1077
122.5864
74.0600

1500



Peptide sequence 17: GRIEKPM[Oxi]JHIGFLTMEPK

440 |
420 ]
400 ]
380 ]

Residue

yl

G
R

X om I 4 o

200

2

244.09

233.17

300

261.16 | 407.15

529.29

623.99

56963

400 500 600

b
58.0287
214.1299
327.2139
440.2980
569.3406
697.4355
794.4883
941.5237
1078.5826
1191.6667
1248.6881
1395.7566
1508.8406
1609.8883
1740.9288
1869.9714
1967.0241
2095.1191

y3 y4 y5 6 y7
y5+2 y6+2 b4 b9+2| bll+2 13+D14+2

[736.91

.92
30.46!
1

700 800
m/z, Da

b+2
29.5180
107.5686
164.1106
220.6526
285.1739
349.2214
397.7478
471.2655
539.7949
596.3370
624.8477
698.3819
754.9239
805.4478
870.9680
935.4893
984.0157
1048.0632

y8

938.49

900

1023.53 1173.66

1000 1100

y
2113.1297
2056.1082
1900.0071
1786.9230
1673.8390
1544.7964
1416.7014
1319.6486
1172.6132
1035.5543

922.4703
865.4488
718.3804
605.2963
504.2486
373.2082
244.1656
147.1128

1200

1219.66 1309.26 1417.63

1300

1400

y+2
1057.0685
1028.5577
950.5072
893.9652
837.4231
772.9018
708.8543
660.3280
586.8103
518.2808
461.7388
433.2280
359.6938
303.1518
252.6280
187.1077
122.5864
74.0600

1500



Protein: B.rapa.R018.Candidate-2, 4 peptides (95%)
Protein sequence coverage

MIRFTVLSEFEFVVEVLLFACNESSAKTAKYDKSDESVENDDLAAVPSCCGESSPLLIK F
GQISTVQIGDGCGGMGPYKIHSITLEPNALMLPLLLHSDMVEEFVDSGSGILNWVEAQATSTEIRLGDVY
RLRPGTVEFYLQSKPVDIFLGTKLKIYATFSNSQECLHDPCFGAYSSVTDLLEFGFDETILKSAFGVPEET
IGLMRNRTQPPLIVHDMLTTPGEANTDTDTNTWPLOTRLLKLESGDASADSVENKKVKKEKKEKKEKKK
KPKKATTFNVFESEPDFQSPNGQTITINRKDLKVLOGSMVGVSMVNLTOGSMMGPHWNPWACEISVVVR
GSCGMVRVLRNSISRSSSECKNMRFKVEKGDIFAVPRLHPMAQOMSEFLNDSLVEVGETTSAKNNEPQFLAG
KNSALWSLDREVLAASENVSSFMIAGLLEAQKEAAVLGCPACAEGELEKLKEDEEKKESPPQQPPOPFEQ
POPPGEKPQOPPQPFQPOPPOGEPOQKPPOGEPOKPPOGEPEGPOKPFQPOPGOGEPQEPQOASMETKMRD
EERKREEEEAKKEEEERWKQEEKLWPTQPQWED

Peptide sequence 1: FKVEKGDIFAVPR

yl y2 y3 y4 5
1000y4+2y3+2 WP 6F+2 p8+2 | Op20+D111+2 b6 b7 b8 b9| b10
900 | 27217
800 -
700
> 6001
g
00 -
£ f20(08 568.32
400
300 4 442.28
45926 |
554.
200 | | 17522 3712
504.2
100 4 379.22 6 2'3‘;4‘ a4 80443 95149 98854 1002 54
- - \ 1064159
o ‘m‘um, bbbt L ot 126247
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
F 148.0757 74.5415 1505.8475 753.4274
K 276.1707 138.5890 1358.7791 679.8932
\% 375.2391 188.1232 1230.6841 615.8457
E 504.2817 252.6445 1131.6157 566.3115
K 632.3766 316.6919 1002.5731 501.7902
G 689.3981 345.2027 874.4781 437.7427
D 804.4250 402.7162 817.4567 409.2320
| 917.5091 459.2582 702.4297 351.7185
F 1064.5775 532.7924 589.3457 295.1765
A 1135.6146 568.3109 442.2772 221.6423
\% 1234.6830 617.8452 371.2401 186.1237
P 1331.7358 666.3715 2721717 136.5895
R 1487.8369 744.4221 175.1190 88.0631



Peptide sequence 2: KATTFNVFESEPDFQSPNGQTITINRK

y2 % v4
YBFEDAAIB+2 | PIHIADE2H

Intensiy

1200

1100 -

1000 -

900 -

800 -

700 -

600

500 -

400 -

300 -

200 -

100 -

100

P1 b2

120.08

102.06

21

171.0¢

3.09

324|12

Residue

K

4 O ®® Z 9 o O M oo o moummn< 2 71 A A >

- -

A A Z

200

488.22

81.71
143.19

300 400 500

b
129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829

1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2039.9345
2096.9560
2225.0146
2326.0622
2439.1463
2540.1940
2653.2780
2767.3210
2923.4221
3051.5170

y5|

605.9

600

yp y7
WERZBA §13+2 tme@15+916+2 Y174218+2089+2

B [762.42

80243
664.87

6p1.39 899.96
845.53
728.89

700 800 900
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494
1020.4709
1048.9816
1113.0109
1163.5348
1220.0768
1270.6006
1327.1427
1384.1641
1462.2147
1526.2622

y8| vy9 y10 yll
ly2m-2 b1l
908.47
125
1038.53 || 1107.54
12
972.99 25.57

yl2 y13
b13

4.60

70
1328.73

1000 1100 1200

y
3069.5276
2941.4326
2870.3955
2769.3478
2668.3002
2521.2318
2407.1888
2308.1204
2161.0520
2032.0094
1944.9774
1815.9348
1718.8820
1603.8551
1456.7867
1328.7281
1241.6961
1144.6433
1030.6004

973.5789
845.5203
744.4726
631.3886
530.3409
417.2568
303.2139
147.1128

1300 1400

y+2
1535.2674
1471.2200
1435.7014
1385.1776
1334.6537
1261.1195
1204.0981
1154.5638
1081.0296
1016.5083
972.9923
908.4710
859.9446
802.4312
728.8970
664.8677
621.3517
572.8253
515.8038
487.2931
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600

1439.74
I

sy
1500



Peptide sequence 3: NNEPQFLAGK

Intensiy

1000 4

900 -

800 -

700 -

600

500 4

400 4

300 -

200 -

100 A

100

Resid
N

X ® > r MmO v omZ

yl y2

212.07
173.09

102.06

200

ue

y3
b2

229.10

275.17

v4
&2

327.17

358.14

b

115.0502
229.0931
358.1357
455.1885

583.2471
730.3155
843.3995
914.4367
971.4581
1099.5531

y5
y8+2 | y9+2 by0822 b5

1.27

600

y6

3234 66338 755049
1

m/z, Da

b+2
58.0287
115.0502
179.5715
228.0979
292.1272
365.6614
422.2034
457.7220
486.2327
550.2802

y7

b6 | 760.44 b7

700

791.35
1

800

y
1117.5636

1003.5207
889.4778
760.4352
663.3824
535.3239
388.2554
275.1714
204.1343
147.1128

871.46

y8
b8

889.48

900

97.41
986.37

y9

1013.50
1008.02

1000 1100

y+2
559.2855
502.2640
445.2425
380.7212
332.1949
268.1656
194.6314
138.0893
102.5708
74.0600



Peptide sequence 4: KATTFNVFESEPDFQSPN[Dea]GQTITINRK

280 1 y2 yB y y5 y6 y7 y9 y10 yl1 yl2 y13
60 Pi| | b2 VBB D7+ 2004 pg+2 11471098 y13+2 WL A+2{15+9164BY17-4218+2309+2 ydD}2 b1l b2613
240 909.47
220
200
762.41
180
606.31
5. 160 1 120,08
g 140 2309 1254.59
£
120 -
103053 | 10794
100 + 31.39 665.36 802.92 103050 124568
801 {1206 4 277121 | 34613 usg.2l |gp1lea 900.45 |00
530.34 845,52 ’ 1125.55 1329.71
60 -
1356.65
40
1419.55
20

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da

Residue b b+2 y y+2
K 129.1022 65.0548 3070.5116 1535.7594
A 200.1394 100.5733 2942.4167 1471.7120
T 301.1870 151.0972 2871.3795 1436.1934
T 402.2347 201.6210 2770.3319 1385.6696
F 549.3031 275.1552 2669.2842 1335.1457
N 663.3461 332.1767 2522.2158 1261.6115
\% 762.4145 381.7109 2408.1728 1204.5901
F 909.4829 455.2451 2309.1044 1155.0559
E 1038.5255 519.7664 2162.0360 1081.5216
S 1125.5575 563.2824 2032.9934 1017.0004
E 1254.6001 627.8037 1945.9614 973.4843
p 1351.6529 676.3301 1816.9188 908.9630
D 1466.6798 733.8435 1719.8660 860.4367
F 1613.7482 807.3777 1604.8391 802.9232
Q 1741.8068 871.4070 1457.7707 729.3890
S 1828.8388 914.9230 1329.7121 665.3597
P 1925.8916 963.4494 1242.6801 621.8437

N[Dea] 2040.9185 1020.9629 1145.6273 573.3173
G 2097.9400 1049.4736 1030.6004 515.8038
Q 2225.9986 1113.5029 973.5789 487.2931
T 2327.0462 1164.0268 845.5203 423.2638
| 2440.1303 1220.5688 744.4726 372.7400
T 2541.1780 1271.0926 631.3886 316.1979
| 2654.2621 1327.6347 530.3409 265.6741
N 2768.3050 1384.6561 417.2568 209.1321
R 2924.4061 1462.7067 303.2139 152.1106
K 3052.5011 1526.7542 147.1128 74.0600



Protein: B.rapa.R018.Candidate-3, 2 peptides (95%)
Protein sequence coverage

MTKFTVLPLEVLLEFLVLLCTKSWAKSEEFDESSDEENDVAAVPSCCGESSPLLIKKDOQWKPIFGTQEGO
ISTVQIGEGCGGMGPYKIHSITLEPNALLLPLLLHSDMVEFFVESGSGILNWVEAEPTSSEIRRGDVYRL
RPGTVEFYLQSKPIDIFLGTKLRVYAIFSNTEECLHDPCFGAYSSITDLLFGFDEAILQOSAFGVPEEIIG
LMTNRTQPPLIVHDMLSTPGEANTYTWQLQVOPRLLKLFAGYVSAAEKKKKEKKTKKAKTFNVFESEPD
FQSPSGRTITINRKDLEVLSGSMVGVSMVNLTQASMMGPHWNPWACEISIVLKGSGMVRVLRSSISSTS
SSSSSSECKNMRFKVEEGDIFAVPRLHPMAQMSFINESLVEIGEFTTSARNNEPQFLAGOQRSALRLLDQE
VLAASLNVSSVMIEGLLGAQKDAVVLGCPYCAEGELEKLKVETEMKKRDDERKREEEEAKKEEEERRKR
EEEEEEEKQWPPLPQOPPE

Peptide sequence 1: AKTFNVFESEPDFQSPSGR

o4 g y4 v v6 y7 8 yo y11 y12

y9+2 b5 b6 | 71537 bbl5+2 b8 b9 b10
100

901 244.16
80 4
1087.57
70 4 |
120l08 416.22 495,73 990.46
60 | 631.32 808.92 1153.56

Intensiy

50 758.49

40 923.48 1169.61

30

122255 1341.68

20

1279.63

10
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
miz, Da
Residue b b+2 y y+2

A 72.0444 36.5258 2143.0091 1072.0082
K 200.1394 100.5733 2071.9720 1036.4896
T 301.1870 151.0972 1943.8770 972.4421
F 448.2554 224.6314 1842.8293 921.9183
N 562.2984 281.6528 1695.7609 848.3841
\% 661.3668 331.1870 1581.7180 791.3626
F 808.4352 404.7212 1482.6496 741.8284
E 937.4778 469.2425 1335.5811 668.2942
S 1024.5098 512.7585 1206.5386 603.7729
E 1153.5524 577.2798 1119.5065 560.2569
P 1250.6052 625.8062 990.4639 495.7356
D 1365.6321 683.3197 893.4112 447.2092
F 1512.7005 756.8539 778.3842 389.6958
Q 1640.7591 820.8832 631.3158 316.1615
S 1727.7911 864.3992 503.2572 252.1323
P 1824.8439 912.9256 416.2252 208.6162
S 1911.8759 956.4416 319.1724 160.0899
G 1968.8974 984.9523 232.1404 116.5738
R 2124.9985 1063.0029 175.1190 88.0631



Peptide sequence 2: FKVEEGDIFAVPR

yl
y3+2

120

Residue

O o mm< X

T v < > T

200

Y42 [y6+2481+2 pb8+2 | b9b20+911#+D

205.18

300

442.28

589.35

71124

400 500 600

b
148.0757
276.1707
375.2391
504.2817
633.3243
690.3457
805.3727
918.4567

1065.5251
1136.5623
1235.6307
1332.6834
1488.7845

y8
b7 b8

805.37
918.46

700 800 900

b+2
745415
138.5890
188.1232
252.6445
317.1658
345.6765
403.1900
459.7320
533.2662
568.7848
618.3190
666.8454
744.8959

b9 | b10 v
655 | 1136.56
T |121|2|l||8 I 1273.63 1
1000 1100 1200 1300 1400

y y+2
1506.7951 753.9012
1359.7267 680.3670
1231.6317 616.3195
1132.5633 566.7853
1003.5207 502.2640
874.4781 437.7427
817.4567 409.2320
702.4297 351.7185
589.3457 295.1765
4422772 221.6423
371.2401 186.1237
272.1717 136.5895
175.1190 88.0631

1500



Protein: B.rapa.R018.Candidate-4, 1 peptides (95%)
Protein sequence coverage

MSKFTIIPLCLLTLEFLCTNSESDONDGVPSSQSPLLVKRHORTQLVATEFGEISAVHIGEEYTIQFITL
EPNALLLPLLLHSDMVFEFVHTGSGVLNWVDEEKERTLELKRGDVFRLRYGTVFYLHCNLERDEVPEKLR
VYATIFDVGKCLSDQCLGAYSSIRDLLWGFDEKTLRSAFAVPKDVEFGRLRDAVKPPLTITHAMPKNRTQGS
EEETWGSRLAKLEFVRVEDSIVVDEKDMDALKGSSFGVYMVNLTKGSMMGPHWNPNACEISIVLOGEGMI
RVVNHPSYQSKNESERFMVEDGDVEVVPQFYPMAQLSEFVNSSEFMFMGESTSAKTNHPQFLVGONSVLKT
FNRDVLATSFNMRYATVERLLGAQKDGLLLECVSCAEVELSRLMREIEERRRREEEETERRKREEEEAK
ROEEERRRREEEEAERKKKAEEEARKREKEREREEEAAKRREEERRRREEEEAERKRKEEEEARKREEE
RKREEEAAKKREEERRKREKEEEEARKREEAREREEEEAKKREEERRKREEEEAERKRRAEEEAREREE
EEAKKREEEKEAARRREEEREKEEEMAKRREEERQRKEREDVERKKREEEEERKRREEEAMRREEERKR
EEEAAKRAEEERRKREEEAEHKKRPPPQGPQPPTHH

Peptide sequence 1: TNHPQFLVGQNSVLK

150 ] V2 y2 4 y5 y6| w7 yg 9
Bi yB+2 b10+Dp b6 b7 bg| |b9
140 129.10
716.13
130 1 725.34
120 ] " - 745.42
561.30
110 4
100 -
90 ] 838|42
>
£ o] 120.08
[
£ 70
7| 405.71
60 ] 327.1 640.84
50 4 022.51
40 4|[|171.12 25116
30 267.15 1015.47
20 1036.53 1360.73
1186.57  1311.66

10

0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da

Residue b b+2 y y+2
T 102.0550 51.5311 1681.9020 841.4547
N 216.0979 108.5526 1580.8544 790.9308
H 353.1568 177.0820 1466.8114 733.9094
P 450.2096 225.6084 1329.7525 665.3799
Q 578.2681 289.6377 1232.6997 616.8535
F 725.3365 363.1719 1104.6412 552.8242
L 838.4206 419.7139 957.5728 479.2900
\% 937.4890 469.2482 844.4887 422.7480
G 994.5105 497.7589 745.4203 373.2138
Q 1122.5691 561.7882 688.3988 344.7030
N 1236.6120 618.8096 560.3402 280.6738
S 1323.6440 662.3257 446.2973 223.6523
\Y% 1422.7124 711.8599 359.2653 180.1363
L 1535.7965 768.4019 260.1969 130.6021
K 1663.8915 832.4494 147.1128 74.0600



Protein: B.rapa.R018.Candidate-5, 20 peptides (95%)

Protein sequence coverage

MAINKLTITLFLLISLAVFHCLAFRVEVQEFEPPROEGOEGPGGGSGEGWDEEATKNPYHEFGOWSEFKNE
GIENYRELEFQEMOPNTELVPHHLDADYVELVVOGCKGVIGFVTDTAN
ESFQITKGDVVRVPSSVTHEFANTNGTVPLRLAKIAVPANVPGHFQVFFPAHSGFHQSYFNGFSKDVLT
ASFNIPEELLGRLIRGPQQEVGQGIIRRVSPEQIKELTEHEHATSPSNKHKDKKDKHKDKDRSTFGSPF
NLLTQDAIYSNNFGRYHEAHPKREFSOLODLDIAVCGWVNMTOGSLELPOYNSETTEVTEVENGCARYEMA
SPYTFQGEQQOPWFGPGQEEEVEEEMSGOVHKIVSRVCKGEVEFILPAGHPFAILSQDENFVAVGEGIHA
SNSTRTFLAGQDNMLSNINTVATRLSEFGLGSKMAEKLETSONY SHEAPTTPSHOEFPEKPKPSFOSVENL

FOSKDGEVKMLPKFTKR

VGF

Peptide sequence 1: DVLTASFNIPEELLGR

800 -
750 A
700 A
650 -
600
550 A
500 -
o

E
350 -
300 -
250 -
200 A
150 -
100 -
50

y3+d

23

197.13

412

.14

215.

b3

328.19

286.14

daaliso
Y

100

Residue

D

Z m on > 4 r <

U O - r m m ©

200

300

’ b4 ‘ b5 g«? ylZ-@.B}waJWQ y7nmL—u 8 b9 ybglO iop ym) vz blya13
813.45
1274.68
1040.58
1187.65 1345.72

429.24 | 482.26 61151 sab 77
369.18 58731 718147 927/54

MJ‘J ..u..l .I.lll. l“ul joia ‘.TJ | ol . 1‘2 '766 I Y %42374 ,
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
b b+2 y y+2

116.0342 58.5207 1773.9381 887.4727
215.1026 108.0550 1658.9112 829.9592
328.1867 164.5970 1559.8428 780.4250
429.2344 215.1208 1446.7587 723.8830
500.2715 250.6394 1345.7110 673.3592
587.3035 294.1554 1274.6739 637.8406
734.3719 367.6896 1187.6419 594.3246
848.4149 4247111 1040.5735 520.7904
961.4989 481.2531 926.5306 463.7689
1058.5517 529.7795 813.4465 407.2269
1187.5943 594.3008 716.3937 358.7005
1316.6369 658.8221 587.3511 294.1792
1429.7209 715.3641 458.3085 229.6579
1542.8050 771.9061 345.2245 173.1159
1599.8265 800.4169 232.1404 116.5738
1755.9276 878.4674 175.1190 88.0631



Peptide sequence 2: GPQQEVGQGIIR

2200 { 1 y2 y3|| ya 5 w@ y7 y8 v9 yio
b2 32 b3 b4 9+2 | B2 1 b7 b8| b9 b10 b1l
2000 1 641.35
1800 4
1600 4
1400 4
21200
5
£ 1000 {
800
742.46 999.56
600
871.50
400 1 101.07 v
19709 o0, 41120 | 45831 | gy zf N 1127.63
| 3 - 1110.59
200 l 258.11 9418 l L 696.33 82439 |ge3.41 982 1138.57
0 Juidu 1 I..LJ..III. |!. m |.||.I|| I .L“. Lo s i l' L il ' ' ‘.J I' dopiadenly "
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 1281.6910 641.3491
P 155.0815 78.0444 1224.6695 612.8384
Q 283.1401 142.0737 1127.6167 564.3120
Q 411.1987 206.1030 999.5582 500.2827
E 540.2413 270.6243 871.4996 436.2534
\Y 639.3097 320.1585 742.4570 371.7321
G 696.3311 348.6692 643.3886 322.1979
Q 824.3897 412.6985 586.3671 293.6872
G 881.4112 441.2092 458.3085 229.6579
| 994.4952 497.7513 401.2871 201.1472
| 1107.5793 554.2933 288.2030 144.6051
R 1263.6804 632.3438 175.1190 88.0631

1300



Peptide sequence 3: GPQQEVGQGIIRR

2200 -

2000 -

1800 -

1600

1400 -

1200 -

Intensiy

1000 -

800 -

600

400 -

200 1

100

Resid
G

G O 6 < moO O T

b2

101
155

o bl

ue

07
.08
148.06

Lladtloe. ],
; '

b3

283.14

y3
+2|| yo+21A

479.!

y6AZ7+BY

460.93 514.30

400.25 s
4f|.1.ﬁo
PN i

200

300

400 500

b
58.0287
155.0815
283.1401
411.1987
540.2413
639.3097
696.3311
824.3897
881.4112
994.4952
1107.5793
1263.6804
1419.7815

3

y5
+2 |y11b@

4

578.33

633

600

y6| y7 . 8 y9
85
724.40
)| T 110958
700 800 900 1000 1100 1200 1300 1400
m/z, Da
b+2 y y+2
295180 1437.7921 719.3997
78.0444 1380.7706 690.8889
142.0737 1283.7179 642.3626
206.1030 1155.6593 578.3333
270.6243 1027.6007 514.3040
320.1585 898.5581 449.7827
348.6692 799.4897 400.2485
412.6985 742.4682 371.7378
441.2092 614.4007 307.7085
497.7513 557.3882 2791977
554.2933 4443041 2226557
632.3438 331.2201 166.1137
7103944 175.1190 88.0631



Peptide sequence 4: GVIGFVTDTANESFQITK

yl
260 { b2

240 |
220 1

200 -

y2

29.10

248.1

157.10

147.11

100

Residue
G
Vv

O m o m Z » 4 0O 4 < T o -

200

270/18

300

y3

e
by6+2| b9+9

361.24

.30

400 500

b
58.0287
157.0972
270.1812
327.2027
4742711
573.3395
674.3872
789.4141
890.4618
961.4989
1075.5419
1204.5844
1291.6165
1438.6849
1566.7435
1679.8275
1780.8752
1908.9702

e

y5
By 2t

636

600

4

.37

y6 7
3+2 | y14@B+2y16-HD

7234

852.44

700 800 900

m/z, Da

b+2

29.5180
79.0522
135.5942
164.1050
237.6392
287.1734
337.6972
395.2107
4457345
481.2531
538.2746
602.7959
646.3119
719.8461
783.8754
840.4174
890.9412
954.9887

y8
b10

96

.49

y9 y10

1037.52

1000 1100

y
1926.9807
1869.9593
1770.8909
1657.8068
1600.7853
1453.7169
1354.6485
1253.6008
1138.5739
1037.5262

966.4891
852.4462
723.4036
636.3715
489.3031
361.2445
248.1605
147.1128

b12

1354.65

1375.60

1200 1300 1400

y+2
963.9940
935.4833
885.9491
829.4070
800.8963
727.3621
677.8279
627.3040
569.7906
519.2667
483.7482
426.7267
362.2054
318.6894
245.1552
181.1259
124.5839
74.0600

1454.69

1500



Peptide sequence 5: GVIGFVTDTANESFQITKGDVVR

380 1 y3 yh| y5 y6 y7 y8 y9 y10 y12 y13
360 ] b2 ys2| b4 b5 bey/11+2y 107 2y{13y-24+gH 5+2y 16b9 L 74911B}2 |y 192D+ B3 22

340 ] s 35— 99050

1098.05

140 446.27 774.44 1064.04

120 4 129.10 766[40
100 - 270.18 327.20 573.34 832.93

460.26
?g' ez ks 4750 | 62335 1p15.59 1249.72
] 495.21 ' 1379.75 | 1492.78

40 ] | 528.31 674.38
1319.64 | 1435.99
20 1 1

890.44

1149.09

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2

G 58.0287 29.5180 2453.2671 1227.1372
\Y 157.0972 79.0522 2396.2456 1198.6264
| 270.1812 135.5942 2297.1772 1149.0922
G 327.2027 164.1050 2184.0931 1092.5502
F 474.2711 237.6392 2127.0717 1064.0395
\Y% 573.3395 287.1734 1980.0033 990.5053
T 674.3872 337.6972 1880.9348 940.9711
D 789.4141 395.2107 1779.8872 890.4472
T 890.4618 445.7345 1664.8602 832.9338
A 961.4989 481.2531 1563.8125 782.4099
N 1075.5419 538.2746 1492.7754 746.8914
E 1204.5844 602.7959 1378.7325 689.8699
S 1291.6165 646.3119 1249.6899 625.3486
F 1438.6849 719.8461 1162.6579 581.8326
Q 1566.7435 783.8754 1015.5895 508.2984
| 1679.8275 840.4174 887.5309 4442691
T 1780.8752 890.9412 774.4468 387.7271
K 1908.9702 954.9887 673.3991 337.2032
G 1965.9916 983.4995 545.3042 273.1557
D 2081.0186 1041.0129 488.2827 244.6450
\Y 2180.0870 1090.5471 373.2558 187.1315
\Y 2279.1554 1140.0813 274.1874 137.5973
R 2435.2565 1218.1319 175.1190 88.0631



Peptide sequence 6: IAVPAN[Dea] VPGHFQVFFPAHSGFHQSYFNGFSK

240 P2

220

200 -

180 -

Intensiy

157.1
80 1
60
40 {

20

100

Residue

v < >

>

N[Dea]

<

X oo O Z271T< 00 I MO on I PP onmnn<L<OTIOGO T

y2
b6b2

185.13

283.14

169.10
239.18

195.08

200

300

y4
B2

y3
b8+2

354.21

882.21

438.23

48,

400

b
114.0913
185.1285
284.1969
381.2496
452.2867
567.3137
666.3821
763.4349
820.4563
957.5152

1104.5837
1232.6422
1331.7106
1478.7791
1625.8475
1722.9002
1793.9374
1930.9963
2018.0283
2075.0498
2222.1182
2359.1771
2487.2357
2574.2677
2737.3310
2884.3994
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

.26

500

y5
y[10+2b13+2

552.28
567.2f

600

y6

yl3+2 y14y25+916+2 |y17#2 |y18+919+2

789.13

[753.35

700 800

y7 y8

924.77

906.42

979.94

813.90

900

m/z, Da

b+2
57.5493
93.0679
142.6021
191.1285
226.6470
284.1605
333.6947
382.2211
410.7318
479.2613
552.7955
616.8248
666.3590
739.8932
813.4274
861.9538
897.4723
966.0018
1009.5178
1038.0285
1111.5627
1180.0922
1244.1215
1287.6375
1369.1691
1442.7034
1499.7248
1528.2355
1601.7698
1645.2858
1709.3333

1000

y9 y10
Y2132 y24+2 y26+2
1052.17
1386.15
1102.52
1341.69
1240.10 1378.62
1167.57
1100 1200 1300 1400 1500
y y+2
3435.6698 1718.3385
3322.5857 1661.7965
3251.5486 1626.2779
3152.4802 1576.7437
3055.4274 1528.2174
2984.3903 1492.6988
2869.3634 1435.1853
2770.2950 1385.6511
2673.2422 1337.1247
2616.2207 1308.6140
2479.1618 1240.0846
2332.0934 1166.5503
2204.0348 1102.5211
2104.9664 1052.9868
1957.8980 979.4526
1810.8296 905.9184
1713.7768 857.3921
1642.7397 821.8735
1505.6808 753.3440
1418.6488 709.8280
1361.6273 681.3173
1214.5589 607.7831
1077.5000 539.2536
949.4414 475.2243
862.4094 431.7083
699.3461 350.1767
552.2776 276.6425
438.2347 219.6210
381.2132 191.1103
234.1448 117.5761
147.1128 74.0600



Peptide sequence 7: IAVPANVPGHFQVFFPAHSGFHQSYFNGFSK

yl y2 y3| vy4 y5 y6 y7| y8 y9 y10 yl1| y12
1300 4 b2 b3 bay7+y8+2 |y9+2 y10+2| y1DgABR2 |y14pP5+216+2 [y171+2 |y18+219+42y20+2 |y2142| y23+924+2
1200 - 185.13
1100 4
1000 -
900
800 + 788.88
2
2 700
[
£
= 6001 157.1; 924.44
500 739.38
28314 631.31 905.02
400 1 h69.10
' 382.21
800 813.39 9044
239.18 567.27 65312 ’ 1053.49
200 4 . 474.74 - : 1103.02
486.22 1477.74
g 1240.59
100 1p77.80 127355

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2

| 114.0913 57.5493 3434.6858 1717.8465
A 185.1285 93.0679 3321.6017 1661.3045
\Y 284.1969 142.6021 3250.5646 1625.7859
P 381.2496 191.1285 3151.4962 1576.2517
A 452.2867 226.6470 3054.4434 1527.7253
N 566.3297 283.6685 2983.4063 1492.2068
\ 665.3981 333.2027 2869.3634 1435.1853
p 762.4509 381.7291 2770.2950 1385.6511
G 819.4723 410.2398 2673.2422 1337.1247
H 956.5312 478.7693 2616.2207 1308.6140
F 1103.5996 552.3035 2479.1618 1240.0846
Q 1231.6582 616.3327 2332.0934 1166.5503
\% 1330.7266 665.8670 2204.0348 1102.5211
F 1477.7950 739.4012 2104.9664 1052.9868
F 1624.8635 812.9354 1957.8980 979.4526
p 1721.9162 861.4618 1810.8296 905.9184
A 1792.9533 896.9803 1713.7768 857.3921
H 1930.0122 965.5098 1642.7397 821.8735
S 2017.0443 1009.0258 1505.6808 753.3440
G 2074.0657 1037.5365 1418.6488 709.8280
F 2221.1342 1111.0707 1361.6273 681.3173
H 2358.1931 1179.6002 1214.5589 607.7831
Q 2486.2516 1243.6295 1077.5000 539.2536
S 2573.2837 1287.1455 949.4414 475.2243
Y 2736.3470 1368.6771 862.4094 431.7083
F 2883.4154 14422113 699.3461 350.1767
N 2997.4583 1499.2328 552.2776 276.6425
G 3054.4798 1527.7435 438.2347 219.6210
F 3201.5482 1601.2777 381.2132 191.1103
S 3288.5802 1644.7938 234.1448 117.5761
K 3416.6752 1708.8412 147.1128 74.0600



Peptide sequence 8: IAVPANVPGHFQ[Dea] VFFPAHSGFHQSYFNGFSK

240 P2

220

200 -

180 -

Intensiy

157.1
80 1
60
40 {

20

100

Residue
|

I ® 1< Z2>» vl >

n

Q[Dea]

<

X 0o O Z71T< nOI MO w I P> TV T

y2
b3

185.13

283.14

169.10
239.18

195.08

200

300

y3| y4

y5

y8+2 | b11+3/

354.21

882.21

438.23

482.26

400 500

b
114.0913
185.1285
284.1969
381.2496
452.2867
566.3297
665.3981
762.4509
819.4723
956.5312

1103.5996
1232.6422
1331.7106
1478.7791
1625.8475
1722.9002
1793.9374
1930.9963
2018.0283
2075.0498
2222.1182
2359.1771
2487.2357
2574.2677
2737.3310
2884.3994
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

552.

[0+2013+2

567.2f

600

y6 y7

789.13

[753.35 813.90

700 800

m/z, Da

900

b+2
57.5493
93.0679
142.6021
191.1285
226.6470
283.6685
333.2027
381.7291
410.2398
478.7693
552.3035
616.8248
666.3590
739.8932
813.4274
861.9538
897.4723
966.0018
1009.5178
1038.0285
1111.5627
1180.0922
1244.1215
1287.6375
1369.1691
1442.7034
1499.7248
1528.2355
1601.7698
1645.2858
1709.3333

y8 y9
y13+2 y14y25+916+2 |y17#+2 |y18+919+2y20+2 | y21+2

924.77

906.42

y10

1052.17

1102.52

679.94 1341.69

1240.10
1167.57

1000 1100 1200 1300

y
3435.6698
3322.5857
3251.5486
3152.4802
3055.4274
2984.3903
2870.3474
2771.2790
2674.2262
2617.2048
2480.1458
2333.0774
2204.0348
2104.9664
1957.8980
1810.8296
1713.7768
1642.7397
1505.6808
1418.6488
1361.6273
1214.5589
1077.5000

949.4414
862.4094
699.3461
552.2776
438.2347
381.2132
234.1448
147.1128

y23+2

y25+2/26+2

1386.15

1378.62

1400 1500

y+2

1718.3385
1661.7965
1626.2779
1576.7437
1528.2174
1492.6988
1435.6773
1386.1431
1337.6167
1309.1060
1240.5766
1167.0424
1102.5211
1052.9868
979.4526
905.9184
857.3921
821.8735
753.3440
709.8280
681.3173
607.7831
539.2536
475.2243
431.7083
350.1767
276.6425
219.6210
191.1103
117.5761

74.0600



Peptide sequence 9: IAVPANVPGHFQVFFPAHSGFHQSYFN[Dea] GFSK

Intensiy

110

100 -

90

80

70

60

50 4

40 |

30

20

10

yl

100

157.1

y2
b2

200

Residue

< 0O ITO®IP» TN IT<<OTNMTIOGITZDr»PPoOTLIP

Tn

N[Dea]

X » T

185.13

b3

283.14

300

y4

354.20

400 500

b
114.0913
185.1285
284.1969
381.2496
452.2867
566.3297
665.3981
762.4509
819.4723
956.5312

1103.5996
1231.6582
1330.7266
1477.7950
1624.8635
1721.9162
1792.9533
1930.0122
2017.0443
2074.0657
2221.1342
2358.1931
2486.2516
2573.2837
2736.3470
2883.4154
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

y5

y6 y7

y16+2

789.12

840.43

700 800
m/z, Da

b+2
57.5493
93.0679
142.6021
191.1285
226.6470
283.6685
333.2027
381.7291
410.2398
478.7693
552.3035
616.3327
665.8670
739.4012
812.9354
861.4618
896.9803
965.5098
1009.0258
1037.5365
1111.0707
1179.6002
1243.6295
1287.1455
1368.6771
1442.2113
1499.7248
1528.2355
1601.7698
1645.2858
1709.3333

906.92

9P5.09

§50.46

900

y18+919+2

1051.82

1108.03

1000 1100

y
3435.6698
3322.5857
3251.5486
3152.4802
3055.4274
2984.3903
2870.3474
2771.2790
2674.2262
2617.2048
2480.1458
2333.0774
2205.0189
2105.9504
1958.8820
1811.8136
1714.7608
1643.7237
1506.6648
1419.6328
1362.6113
1215.5429
1078.4840

950.4254
863.3934
700.3301
553.2617
438.2347
381.2132
234.1448
147.1128

y24+2

1386.62

1336.65 | 1436.75

1200 1300 1400 1500

y+2

1718.3385
1661.7965
1626.2779
1576.7437
1528.2174
1492.6988
1435.6773
1386.1431
1337.6167
1309.1060
1240.5766
1167.0424
1103.0131
1053.4789
979.9446
906.4104
857.8841
822.3655
753.8360
710.3200
681.8093
608.2751
539.7456
475.7164
432.2003
350.6687
277.1345
219.6210
191.1103
117.5761

74.0600



Peptide sequence 10

260 |
240 1
220 4
200 4
180 -

160 -

40

20

yl

100

y2
b2 b3

185.13

283.14

239.18

292.14

200 300

Residue

TGO wIDP ITTNTTNTLOTIOG T ZP> TP

T

Q[Dea]

Ao T Oz 1<

y3| y4 y5
y8+2 | b11+2)

382.21

567.27
542.30

475.23

400 500

b
114.0913
185.1285
284.1969
381.2496
452.2867
566.3297
665.3981
762.4509
819.4723
956.5312

1103.5996
1231.6582
1330.7266
1477.7950
1624.8635
1721.9162
1792.9533
1930.0122
2017.0443
2074.0657
2221.1342
2358.1931
2487.2357
2574.2677
2737.3310
2884.3994
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

10+2

641.37

613.3

600

y6

789.13

688.38

799.42

780.38

700 800
m/z, Da

b+2
57.5493
93.0679
142.6021
191.1285
226.6470
283.6685
333.2027
381.7291
410.2398
478.7693
552.3035
616.3327
665.8670
739.4012
812.9354
861.4618
896.9803
965.5098
1009.0258
1037.5365
1111.0707
1179.6002
1244.1215
1287.6375
1369.1691
1442.7034
1499.7248
1528.2355
1601.7698
1645.2858
1709.3333

y7
bga322 \y14+2 | y16+2 |y17+2 |y18+919+2y20+2 |y21+2

y8

924.77

905.9p

900

- IAVPANVPGHFQVFFPAHSGFHQ[Dea] SYFNGFSK

1052.17

949.43 1077.50

peL46 1168.05

1256.09

1000 1100 1200 1300

y
3435.6698
3322.5857
3251.5486
3152.4802
3055.4274
2984.3903
2870.3474
2771.2790
2674.2262
2617.2048
2480.1458
2333.0774
2205.0189
2105.9504
1958.8820
1811.8136
1714.7608
1643.7237
1506.6648
1419.6328
1362.6113
1215.5429
1078.4840

949.4414
862.4094
699.3461
552.2776
438.2347
381.2132
234.1448
147.1128

1342.66

yll| y12

y24+42

1387.15

1378.20

1400

y+2

1718.3385
1661.7965
1626.2779
1576.7437
1528.2174
1492.6988
1435.6773
1386.1431
1337.6167
1309.1060
1240.5766
1167.0424
1103.0131
1053.4789
979.9446
906.4104
857.8841
822.3655
753.8360
710.3200
681.8093
608.2751
539.7456
475.2243
431.7083
350.1767
276.6425
219.6210
191.1103
117.5761

74.0600

1500



Peptide sequence 11: LIRGPQQEVGQGIIR

5500 { y1 ZL B \i]z:l y5 il ;JL y8 y9 y10 y1p
y3+2bbEyaEE29THa3 2§19 CRNBATBARALY DY b8 9| b10 bll | b12 b13
5000 436
4500
4000
3500
23000
2 555.32
(]
E 2500
2000 P}76 742,46
1500
511129 92251
1000 + iyl 871.50
199.1 71/73 39724 n L L
5001 10405 288,20 o1° ’93.' 7644 9995 107860
854.48 1263.68
0 e il Ll u,, I|l.l il oy ok, A L

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da
Residue b b+2 y y+2

L 114.0913 57.5493 1663.9602 832.4837

| 227.1754 114.0913 1550.8761 775.9417

R 383.2765 192.1419 1437.7921 719.3997

G 440.2980 220.6526 1281.6910 641.3491

P 537.3507 269.1790 1224.6695 612.8384

Q 665.4093 333.2083 1127.6167 564.3120

Q 793.4679 397.2376 999.5582 500.2827

E 922.5105 461.7589 871.4996 436.2534

\% 1021.5789 511.2931 742.4570 371.7321

G 1078.6004 539.8038 643.3886 322.1979

Q 1206.6589 603.8331 586.3671 293.6872

G 1263.6804 632.3438 458.3085 229.6579

I 1376.7645 688.8859 401.2871 201.1472

| 1489.8485 745.4279 288.2030 144.6051

R 1645.9496 823.4785 175.1190 88.0631



Peptide sequence 12: LIRGPQQ[Dea]lEVGQGIIR

440 1 yl y2 yB8 4 y5 6 7 y8 y9 y10
401 V37202 yBeR2| b3 | bat2b®D2 |y1132 | be/13+314+d7 b8 h9 | b10 b12
400 - 28.32

908.46

793.42 979.49
923,50

1090.54
989.45 || 1079.58

1253.58 1307.64 1376.68

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
L 114.0913 57.5493 1664.9442 832.9758
| 227.1754 114.0913 1551.8602 776.4337
R 383.2765 192.1419 1438.7761 719.8917
G 440.2980 220.6526 1282.6750 641.8411
P 537.3507 269.1790 1225.6535 613.3304
Q 665.4093 333.2083 1128.6008 564.8040

Q[Dea] 794.4519 397.7296 1000.5422 500.7747
E 923.4945 462.2509 871.4996 436.2534
\Y 1022.5629 511.7851 742.4570 371.7321
G 1079.5844 540.2958 643.3886 322.1979
Q 1207.6430 604.3251 586.3671 293.6872
G 1264.6644 632.8359 458.3085 229.6579
| 1377.7485 689.3779 401.2871 201.1472
| 1490.8326 745.9199 288.2030 144.6051

R 1646.9337 823.9705 175.1190 88.0631



Peptide sequence 13: LIRGPQ[Dea]QEVGQGIIR

360 J yl y2 %< 4 y5| y6 Y7 y8 y9 y10
y3r202 06+ 76832 | ba42p9+2 ne/[L3+3/14+D7 b8 h9| b1o
340 | 623.32 -
320 | 908.45
300 |
280 4 643.39
260 | 722.39
240 { 175,09
220 | 555.36
2200 ] 203.08
g 180 A 389.15
= 160 ] 318.11 793.42
140 1 462.25 92350 7o
120 4 [
100 |
50 ] 38219
o0 ] ! sls.z 871.50 | 000.83
40 ] ' 1079.89 110,56
20 1261.58  1374.60
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
L 114.0913 57.5493 1664.9442 832.9758
| 227.1754 114.0913 1551.8602 776.4337
R 383.2765 192.1419 1438.7761 719.8917
G 440.2980 220.6526 1282.6750 641.8411
P 537.3507 269.1790 1225.6535 613.3304
Q[Dea] 666.3933 333.7003 1128.6008 564.8040
Q 794.4519 397.7296 999.5582 500.2827
E 923.4945 462.2509 871.4996 436.2534
\Y 1022.5629 511.7851 742.4570 371.7321
G 1079.5844 540.2958 643.3886 322.1979
Q 1207.6430 604.3251 586.3671 293.6872
G 1264.6644 632.8359 458.3085 229.6579
| 1377.7485 689.3779 401.2871 201.1472
| 1490.8326 745.9199 288.2030 144.6051

R 1646.9337 823.9705 175.1190 88.0631



Peptide sequence 14: LIRGPQQEVGQGIIRR

800 -
750 A
700 -
650
600
550 A
500 -

2450

2

g 400 -

yl

199.1

200

Residue

O 0O 6 < MmO o0 T ® =X

bB1Y

300

455]77

514.3f

400 500

b
114.0913
227.1754
383.2765
440.2980
537.3507
665.4093
793.4679
922.5105

1021.5789
1078.6004
1206.6589
1263.6804
1376.7645
1489.8485
1645.9496
1802.0508

y5
D+2 y11+20h6/

600

y6| y7
13+2| | b7

.46
792.40

b8

922

.52

1264.70 1355.58

b s e, 22087 "
700 800 900 1000 1100 1200 1300 1400
m/z, Da
b+2 y y+2

57.5493 1820.0613 910.5343
114.0913 1706.9773 853.9923
192.1419 1593.8932 797.4502
220.6526 1437.7921 719.3997
269.1790 1380.7706 690.8889
333.2083 1283.7179 642.3626
397.2376 1155.6593 578.3333
461.7589 1027.6007 514.3040
511.2931 898.5581 449.7827
539.8038 799.4897 400.2485
603.8331 742.4682 371.7378
632.3438 614.4097 307.7085
688.8859 557.3882 279.1977
745.4279 444.3041 222.6557
823.4785 331.2201 166.1137
901.5290 175.1190 88.0631

1500



Peptide sequence 15: STFGSPFNLLTQDAIYSNNFGR

Intensiy

1600 4 1| y2 3 5 6 7 8 10 1 12 13

1500 ] y)ilib, yi+_ b3 ybgmzagaﬁ 92D D) Mé@zﬂmﬁbu JL wmn&gaéj&ummzy 11 yb12 / b13 b1¥1

1400 57.39

1300 4

1200 4

1100

1000 4

900

800 4 694.33

700 |

600

500

400 | 970.48

3001 3508 07.30 |

200 ] 345.14 280101 051.46 1041.51 |1156/54 479.72

100 J %% 4419 seg.3a | | 7O184| [740.36 L h 10655 128460 138965

0 L . Ahlllj. L I U0 TOYFYY W e Leduls l !.. nephedadd ol b ak M|
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da

Residue b b+2 y y+2
S 88.0393 44,5233 2449.1783 1225.0928
T 189.0870 95.0471 2362.1462 1181.5768
F 336.1554 168.5813 2261.0986 1131.0529
G 393.1769 197.0921 2114.0301 1057.5187
S 480.2089 240.6081 2057.0087 1029.0080
P 577.2617 289.1345 1969.9767 985.4920
F 724.3301 362.6687 1872.9239 936.9656
N 838.3730 419.6901 1725.8555 863.4314
L 951.4571 476.2322 1611.8125 806.4099
L 1064.5411 532.7742 1498.7285 749.8679
T 1165.5888 583.2980 1385.6444 693.3258
Q 1293.6474 647.3273 1284.5967 642.8020
D 1408.6743 704.8408 1156.5382 578.7727
A 1479.7114 740.3594 1041.5112 521.2592
| 1592.7955 796.9014 970.4741 485.7407
Y 1755.8588 878.4331 857.3900 429.1987
S 1842.8909 921.9491 694.3267 347.6670
N 1956.9338 978.9705 607.2947 304.1510
N 2070.9767 1035.9920 493.2518 247.1295
F 2218.0451 1109.5262 379.2088 190.1081
G 2275.0666 1138.0369 232.1404 116.5738
R 2431.1677 1216.0875 175.1190 88.0631



Peptide sequence 16: STFGSPFNLLTQDAIYSNNFGRYHEAHPK

380 1
360 ]
340 ]
320 ]
300 ]
280 |
260 ]
240 |
. 220 ]
% 200
£ 180 |
~ 160 |
140 ]
120 |
100 |
80

60

40 ]

20 ]

yl

100

b2

120.0

y2

24417

200

Residue

S

A 0T IP>»PMI<ITONTZZon<-—-—2»0O0ACArrrzZzmTTTnONH

b8+2 945

345.14

416.18

b
88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571
1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955
1755.8588
1842.8909
1956.9338
2070.9767
2218.0451
2275.0666
2431.1677
2594.2310
2731.2899
2860.3325
2931.3696
3068.4286
3165.4813
3293.5763

y5 y6 y7 v9 y10
y9+2 bal0+2y 11+ 1DFAB+2 | yb8H215y26b17+2 yhBOF19+2/20+2 b14
860(41
778.87 1010.48
750.02
916.94
1124.53
01 1477.61
49 | 1181.09 1268.52
1452.7

300 400 500 600 700 800

m/z, Da

b+2
445233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
978.9705
1035.9920
1109.5262
1138.0369
1216.0875
1297.6192
1366.1486
1430.6699
1466.1885
1534.7179
1583.2443
1647.2918

900 1000 1100 1200 1300 1400

y y+2
3311.5869 1656.2971
3224.5548 1612.7810
31235071 1562.2572
2976.4387 1488.7230
2919.4173 1460.2123
2832.3852 1416.6963
2735.3325 1368.1699
2588.2641 12946357
24742211 1237.6142
2361.1371 1181.0722
2248.0530 11245301
2147.0053 1074.0063
2018.9467 1009.9770
1903.9198 952.4635
1832.8827 916.9450
1719.7986 860.4030
1556.7353 778.8713
1469.7033 735.3553
1355.6603 678.3338
1241.6174 621.3123
1094.5490 547.7781
1037.5275 519.2674
881.4264 4412169
718.3631 359.6852
581.3042 291.1557
452.2616 226.6344
381.2245 191.1159
244.1656 122.5864

147.1128 74.0600

1500



Peptide sequence 17: STFGSPFN[Dea] LLTQDAIYSNNFGRYHEAHPK

130 4 y1 y2 y3 y4 y6 y7 y10|
b2 b5 b6 y124P18+2 | y14+2/15¢P6b9y17+2 yb86Y19+2/20+2)21+2|| b12 |y23+2
120 -
828.45
110 4
100 -
669.84 ns.57
90{ 12008 -
1125.02
80 4
2 70
g 860.39
5] 217.13 24417 94513 | 100097
E 60
50 1 318.14 462.20 107452 1237.61 1477.59
40 4 292.1p 480.2 : 117405 | 1295.63
30 4
36.21 1317.67

20

10

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
S 88.0393 44,5233 3312.5709 1656.7891
T 189.0870 95.0471 3225.5388 1613.2731
F 336.1554 168.5813 3124.4912 1562.7492
G 393.1769 197.0921 2977.4227 1489.2150
S 480.2089 240.6081 2920.4013 1460.7043
P 577.2617 289.1345 2833.3693 1417.1883
F 724.3301 362.6687 2736.3165 1368.6619

N[Dea] 839.3570 420.1821 2589.2481 1295.1277
L 952.4411 476.7242 2474.2211 1237.6142
L 1065.5251 533.2662 2361.1371 1181.0722
T 1166.5728 583.7900 2248.0530 1124.5301
Q 1294.6314 647.8193 2147.0053 1074.0063
D 1409.6583 705.3328 2018.9467 1009.9770
A 1480.6955 740.8514 1903.9198 952.4635
1 1593.7795 797.3934 1832.8827 916.9450
Y 1756.8428 878.9251 1719.7986 860.4030
S 1843.8749 922.4411 1556.7353 778.8713
N 1957.9178 979.4625 1469.7033 735.3553
N 2071.9607 1036.4840 1355.6603 678.3338
F 2219.0291 1110.0182 1241.6174 621.3123
G 2276.0506 1138.5289 1094.5490 547.7781
R 2432.1517 1216.5795 1037.5275 519.2674
Y 2595.2150 1298.1112 881.4264 441.2169
H 2732.2740 1366.6406 718.3631 359.6852
E 2861.3165 1431.1619 581.3042 291.1557
A 2932.3537 1466.6805 452.2616 226.6344
H 3069.4126 1535.2099 381.2245 191.1159
P 3166.4653 1583.7363 244.1656 122.5864
K 3294.5603 1647.7838 147.1128 74.0600



Peptide sequence 18: STFGSPFNLLTQ[Dea]DAIYSNNFGRYHEAHPK

130 4 y1 y2 y3 y4 y5 y6
b2 b5 b#13+2| yb&+2|15y26+2/17+2 y18+919+2/20+2y21+2/22+2 b14
120
120.08
110 4
100
1181.57
90
945/13
80 1 1125.02
>
Z 7011 |1ag00
g - 235.14 28021 670.35
£ 60
50 249.16  345.14 779.36 1010.47
40 35047 452.2 1075.00 | 23460 | 1205.14
30
457 1337.70
20

10

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
S 88.0393 44,5233 3312.5709 1656.7891
T 189.0870 95.0471 3225.5388 1613.2731
F 336.1554 168.5813 3124.4912 1562.7492
G 393.1769 197.0921 2977.4227 1489.2150
S 480.2089 240.6081 2920.4013 1460.7043
P 577.2617 289.1345 2833.3693 1417.1883
F 724.3301 362.6687 2736.3165 1368.6619
N 838.3730 419.6901 2589.2481 1295.1277
L 951.4571 476.2322 2475.2051 1238.1062
L 1064.5411 532.7742 2362.1211 1181.5642
T 1165.5888 583.2980 2249.0370 1125.0221

Q[Dea] 1294.6314 647.8193 2147.9893 1074.4983
D 1409.6583 705.3328 2018.9467 1009.9770
A 1480.6955 740.8514 1903.9198 952.4635
1 1593.7795 797.3934 1832.8827 916.9450
Y 1756.8428 878.9251 1719.7986 860.4030
S 1843.8749 922.4411 1556.7353 778.8713
N 1957.9178 979.4625 1469.7033 735.3553
N 2071.9607 1036.4840 1355.6603 678.3338
F 2219.0291 1110.0182 1241.6174 621.3123
G 2276.0506 1138.5289 1094.5490 547.7781
R 2432.1517 1216.5795 1037.5275 519.2674
Y 2595.2150 1298.1112 881.4264 441.2169
H 2732.2740 1366.6406 718.3631 359.6852
E 2861.3165 1431.1619 581.3042 291.1557
A 2932.3537 1466.6805 452.2616 226.6344
H 3069.4126 1535.2099 381.2245 191.1159
P 3166.4653 1583.7363 244.1656 122.5864
K 3294.5603 1647.7838 147.1128 74.0600



Peptide sequence 19: STFGSPFNLLTQDAIYSNN[Dea]FGRYHEAHPK

Intensity

170
160
150 -
140 -
130 -
120 4
110
100 -
90
80
70
60
50
40
30
20
10

y1 y2

b2
120.08

244.16

12910

100

200

Residue
S

w < — > 00 AHArC-rr-rzZ2mToTonoOTnH

z

N[Dea]

Tn

X T I>»mMmI<IV0O

y3
b4

y4
b5

359.17

465.22

300 400 500

b
88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571
1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955
1755.8588
1842.8909
1956.9338
2071.9607
2219.0291
2276.0506
2432.1517
2595.2150
2732.2740
2861.3165
2932.3537
3069.4126
3166.4653
3294.5603

y5

585.34
599.28678.32

600

y124218+2 | yb8+2152610)

860.90

670.34 82941

83p.36

726.36

700 800

m/z, Da

900

b+2
445233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
978.9705
1036.4840
1110.0182
1138.5289
1216.5795
1298.1112
1366.6406
1431.1619
1466.6805
1535.2099
1583.7363
1647.7838

y10

1125.03
952.95
- 945/13

1074.51| 1182.07

1011148 17405

1000 1100 1200

y
3312.5709
3225.5388
3124.4912
2977.4227
2920.4013
2833.3693
2736.3165
2589.2481
2475.2051
2362.1211
2249.0370
2147.9893
2019.9308
1904.9038
1833.8667
1720.7826
1557.7193
1470.6873
1356.6444
1241.6174
1094.5490
1037.5275

881.4264
718.3631
581.3042
452.2616
381.2245
244.1656
147.1128

17+2Y18+919+23/20+2y21+2/22+2

1238.11

1295.63

1300

b13| bl4

134063

1425.63

1400

y+2
1656.7891
1613.2731
1562.7492
1489.2150
1460.7043
1417.1883
1368.6619
1295.1277
1238.1062
1181.5642
1125.0221
1074.4983
1010.4690
952.9555
917.4370
860.8950
779.3633
735.8473
678.8258
621.3123
547.7781
519.2674
441.2169
359.6852
291.1557
226.6344
191.1159
122.5864
74.0600

1500



Peptide sequence 20: STFGSPFNLLTQDAIYSN[Dea]NFGRYHEAHPK

Intensity

170
160
150 -
140 -
130 -
120 4
110
100 -
90
80
70
60
50
40
30
20
10

yl
b2

100

Residue
S

< — > 00 AHAFCF-CZT 3T wnOTH

w

N[Dea]

z

X T I > mMI<>VWO T

120.08

129,

y2

244.16

10

200

300

y3
b4

y4
b5

359.17

465.22

400

b
88.0393
189.0870
336.1554
393.1769
480.2089
577.2617
724.3301
838.3730
951.4571
1064.5411
1165.5888
1293.6474
1408.6743
1479.7114
1592.7955
1755.8588
1842.8909
1957.9178
2071.9607
2219.0291
2276.0506
2432.1517
2595.2150
2732.2740
2861.3165
2932.3537
3069.4126
3166.4653
3294.5603

y5

500

585.34
599.28678.32

600

y1142/124216+2 | ybad

8

670.34 82941

83p.36

726.36

60.90

700 800

m/z, Da

b+2
445233
95.0471
168.5813
197.0921
240.6081
289.1345
362.6687
419.6901
476.2322
532.7742
583.2980
647.3273
704.8408
740.3594
796.9014
878.4331
921.9491
979.4625
1036.4840
1110.0182
1138.5289
1216.5795
1298.1112
1366.6406
1431.1619
1466.6805
1535.2099
1583.7363
1647.7838

900

/1526150

y10

1125.03
952.95
- 945/13

1074.51| 1182.07

1011148 17405

1000 1100 1200

y
3312.5709
3225.5388
3124.4912
2977.4227
2920.4013
2833.3693
2736.3165
2589.2481
2475.2051
2362.1211
2249.0370
2147.9893
2019.9308
1904.9038
1833.8667
1720.7826
1557.7193
1470.6873
1355.6603
1241.6174
1094.5490
1037.5275

881.4264
718.3631
581.3042
452.2616
381.2245
244.1656
147.1128

17+2Y18+919+23/20+2y21+2/22+2

1238.11

1295.63

1300

b13| bl4

134063

1425.63

1400

y+2
1656.7891
1613.2731
1562.7492
1489.2150
1460.7043
1417.1883
1368.6619
1295.1277
1238.1062
1181.5642
1125.0221
1074.4983
1010.4690
952.9555
917.4370
860.8950
779.3633
735.8473
678.3338
621.3123
547.7781
519.2674
441.2169
359.6852
291.1557
226.6344
191.1159
122.5864
74.0600

1500



Peptide sequence 21: TFLAGQDNM[Oxi]LSNINTVATR

1304 Vv 2l y3 y# y5 y6 y7 y8 y9
b1 b2 b3 | b4 e y11ba b8 b9 b10 b12 b13
221.13-
120
110
100
90 ] 661.36
695.37
80 1 49.12
2
2 70 B 888.49
£ 6ol 185.13 62. 547.31 746.32 976.51
50
40
30

20

10

0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
T 102.0550 51.5311 2082.0284 1041.5179
F 249.1234 125.0653 1980.9808 990.9940
L 362.2074 181.6074 1833.9123 917.4598
A 433.2445 217.1259 1720.8283 860.9178
G 490.2660 245.6366 1649.7912 825.3992
Q 618.3246 309.6659 1592.7697 796.8885
D 733.3515 367.1794 1464.7111 732.8592
N 847.3945 424.2009 1349.6842 675.3457

M[Oxi] 994.4299 497.7186 1235.6412 618.3243
L 1107.5139 554.2606 1088.6058 544.8066
S 1194.5459 597.7766 975.5218 488.2645
N 1308.5889 654.7981 888.4898 444.7485
| 1421.6729 711.3401 774.4468 387.7271
N 1535.7159 768.3616 661.3628 331.1850
T 1636.7635 818.8854 547.3198 274.1636
\Y% 1735.8320 868.4196 446.2722 223.6397
A 1806.8691 903.9382 347.2037 174.1055
T 1907.9168 954.4620 276.1666 138.5870
R 2064.0179 1032.5126 175.1190 88.0631



Sample Pool 4
Protein: B.rapa.R018.Candidate-1, 11 peptides (95%)

Protein sequence coverage

MEKNKRIFTFLLVIVFFHGVMMMRSIGYEGEEEQGGGGRERGGFMMKESRQVIKSEGGEMRVVISPRGR
ITEKPMHIGFLTMEPKTLFVPQYLDSNLLIFIROGEATLGVICKDEFGEKRLKGGDIYWIPAGSAFYLL
NTGRGORLHVICSIDPSQOSLGFETFOQPFYIGGGPSSVLAGFDPDTITSALNVSRPEVOQLMTSQVRGPI
VHITEHAPTMWTDFLGLRGEEKHKHLKKLLELKQGTSQEQEDNPWWSWKNIVSSILDVTGEKNRGSGSS
KCEDSYNIYDRKNDFENDYGWSKALDYDDYEPLRY SGVGVYLVNLTAGSMMAPHMNPTATEYGIVLSGS
GEIQVVLPNGTSAMNMRVSPGDVFWIPRYFAFCOIASRIAPFEFVGFTTSAYKNRPQFLVGSNSLLRSL
NLTSLAMAFGVDEGTMKRFVEAQREAVILPTASAAPPHEGEPERFGSDHIFT

Peptide sequence 1: ALDYDDYEPLR

yl y2 y3 y4 5 y6 y7 y8 y9 y10
1800 -
- 1185.51
b2 b4+2 b: y7+84| y8+ Py 1P b7 b8 b9 bl
1600 -
1400
157.13
185.13
1200 4
? 1000 4 907.42
g 300.16
"~ 800 | 385.26
1070.48
600 g
68682 792.39
400
251.10
200 | 394.13 40 985.38
l 346.18 33 loos30 1167.90 1195.51
0 ful m.h LI”'I. y J‘m‘.l l el .]'I123'4gi ! N
100 200 300 900 1000 1100 1200 1300
Residue b b+2 y y+2
A 72.0444 36.5258 1369.6270 685.3172
L 185.1285 93.0679 1298.5899 649.7986
D 300.1554 150.5813 1185.5059 593.2566
Y 463.2187 232.1130 1070.4789 535.7431
D 578.2457 289.6265 907.4156 4542114
D 693.2726 347.1399 792.3886 396.6980
Y 856.3359 428.6716 677.3617 339.1845
E 985.3785 493.1929 514.2984 257.6528
P 1082.4313 541.7193 385.2558 193.1315
L 1195.5154 598.2613 288.2030 144.6051
R 1351.6165 676.3119 175.1190 88.0631



Peptide sequence 2: FVEAQR

4400 ] yl y2 3 y4 y5
4200 ] yd22 y5+2 b6EA| 375 503 D4 503,261 b5
4000
3800
3600
3400
3200
3000
2800
2600
2 2400 ]
é 2200
~ 2000 + 219.151
1800 ]
1600 ]
1400 ]
Egg ] 120082 247346
800 ]
600 | 602,329
400 + 485.250
200 ] 193056 1751200 2$%1% 301|669 520,300 612.304
0 " il . O ¢ s fls - . ' 1 ) N " R , . .
100 150 200 250 300 350 400 450 500 550 600 650 700 750
m/z, Da
Residue b b+2 y y+2
F 148.0757 74.5415 749.3941 375.2007
\Y 247.1441 124.0757 602.3257 301.6665
E 376.1867 188.5970 503.2572 252.1323
A 447.2238 224.1155 374.2146 187.6110
Q 575.2824 288.1448 303.1775 152.0924
R 731.3835 366.1954 175.1190 88.0631



Peptide sequence 3: IAPFEFVGFTTSAYK

240

220

200 -

180 -

160 -

140

Intensity

100 -

80

60

40 |

20 4

0

120

yl

100

I

185.13

177.

200

Residue

X < »>» o 4 4 1T O < M m T YW >

e N
3]
™~

492.58

300 400 500

b
114.0913
185.1285
282.1812
429.2496
558.2922
705.3606
804.4291
861.4505

1008.5189
1109.5666
1210.6143
1297.6463
1368.6834
1531.7468
1659.8417

3 4 Y
2l D

N O

b12+g

670.34

9.29

600

705.36

EnIy’ y
S By 24+ BB 2 b8

747.37

700 800
m/z, Da

b+2

57.5493
93.0679
141.5942
215.1285
279.6498
353.1840
402.7182
431.2289
504.7631
555.2869
605.8108
649.3268
684.8454
766.3770
830.4245

y9 y1 yll yi2

_graus|® b10 b13

86245 | o130 | A
1009.50 1248.

mollel ol e | P

900 1000 1100 1200 1300 1400

y y+2

1677.8523 839.4298
1564.7682 782.8877
1493.7311 747.3692
1396.6783 698.8428
1249.6099 625.3086
1120.5673 560.7873
973.4989 487.2531
874.4305 437.7189
817.4090 409.2082
670.3406 335.6740
569.2930 285.1501
468.2453 234.6263
381.2132 191.1103
310.1761 155.5917
147.1128 74.0600

1500



Peptide sequence 4: IEKPMHIGFLTMEPK

850 +
800 -

700
650
600
550
500

*§ 450 ]

£ 400 |

" 350 ]
300
250
200
150
100

50 ]

10

100

4.05)

200

Residue

I £ v X m

A ot m<Z A r 1o

+2 | pat2

a7

Lkl

5+2

303.

682

sl

300

400 500

b
114.0913
227.1754
356.2180
484.3130
581.3657
712.4062
849.4651
962.5492

1019.5706
1166.6391
1279.7231
1380.7708
1511.8113
1640.8539
1737.9066
1866.0016

N14+2p7

49,

600 700 800
m/z, Da

b+2

57.5493

114.0913
178.6126
242.6601
291.1865
356.7067
425.2362
481.7782
510.2890
583.8232
640.3652
690.8890
756.4093
820.9306
869.4570
933.5044

l

y8

900

bs| ba| b10 o
94047 {053 e7

96250 1154}60

f Ll 8 i

1000 1100 1200 1300 1400

y y+2

1884.0122 942.5097
1770.9281 885.9677
1657.8440 829.4257
1528.8015 764.9044
1400.7065 700.8569
1303.6537 652.3305
1172.6132 586.8103
1035.5543 518.2808
922.4703 461.7388
865.4488 433.2280
718.3804 359.6938
605.2963 303.1518
504.2486 252.6280
373.2082 187.1077
244.1656 122.5864
147.1128 74.0600

1500



Peptide sequence 5: KNDFENDYGWSK

y3| vy4 y5 y y7| y8 y9 y10 yil
b4 b10b3 biP2A-2 b7 b8| b9 b1Q b1l

751.83

743.33

6372 1145.50

4n.25 o s6as 1083.44 1269.52 1371;;6_54
..u.abllhu.J 12225 L f 14260
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2

K 129.1022 65.0548 1502.6546 751.8310

N 243.1452 122.0762 1374.5597 687.7835

D 358.1721 179.5897 1260.5168 630.7620

F 505.2405 253.1239 1145.4898 573.2485

E 634.2831 317.6452 998.4214 499.7143

N 748.3260 374.6667 869.3788 435.1930

D 863.3530 432.1801 755.3359 378.1716

Y 1026.4163 513.7118 640.3089 320.6581

G 1083.4378 542.2225 477.2456 239.1264

W 1269.5171 635.2622 420.2241 210.6157

S 1356.5491 678.7782 234.1448 117.5761

K 1484.6441 742.8257 147.1128 74.0600



Peptide sequence 6: NRPQFLVGSNSLLR

1 ) 3 5 6| |y7 8 9 10
2800 4 53 2h4+24 ")'/ 3 lsm;zy H*LSI ;Qﬂ;wn@w 1123[1&3*2 ybE yb7 b8 Y b9 yblO b1l b12
2600 - 746.42
2400 1
2200 -
2000 -
1800 |
%‘ 1600 643.33
S 1400 756.42
1200 4 845.49
1000 4 ol 7
800 1
600 | 364.72] | 428.25
a00] 12008 2217 49627 | 27| 6894 855,49
200 ] | 1792 3084 25[|'3 78939 \ 95857 | 999.54 || 1105.63
0 J,u.ll..lu.m ALl ol m lu. ik, ‘.‘I I S . i . .
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1600.8918 800.9495
R 271.1513 136.0793 1486.8489 743.9281
P 368.2041 184.6057 1330.7478 665.8775
Q 496.2627 248.6350 1233.6950 617.3511
F 643.3311 322.1692 1105.6364 553.3218
L 756.4151 378.7112 958.5680 479.7876
\% 855.4835 428.2454 845.4839 423.2456
G 912.5050 456.7561 746.4155 373.7114
S 999.5370 500.2722 689.3941 345.2007
N 1113.5800 557.2936 602.3620 301.6847
S 1200.6120 600.8096 488.3191 244.6632
L 1313.6961 657.3517 401.2871 201.1472
L 1426.7801 713.8937 288.2030 144.6051
R 1582.8812 791.9443 175.1190 88.0631



Peptide sequence 7: TLFVPQYLDSNLLIFIR

yl y2 y3 y4 y5 6 y7 3% y y10 yll yl2
50 4 b2 b3 | b7+2 b4 bS5 b1862134213491462 ||y15+2 | b8 b9 b1l b12
548.36
45 661.44
40 4
796.45
35 ] 362.21
435.21
30 4
g‘ 215.14
% 25 4 187.14 6328 1090.62
20+ 22612 617.29 849.45
15 | 787.93 913.60
, 1278.63
89.18 686.39 931.45
10 4 288.20 502.26 1208.71 19472
748,41 963.54 1157.62
51 1452.70
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
T 102.0550 51.5311 2052.1528 1026.5801
L 215.1390 108.0731 1951.1051 976.0562
F 362.2074 181.6074 1838.0211 919.5142
\Y% 461.2758 231.1416 1690.9527 845.9800
P 558.3286 279.6679 1591.8843 796.4458
Q 686.3872 343.6972 1494.8315 747.9194
Y 849.4505 425.2289 1366.7729 683.8901
L 962.5346 481.7709 1203.7096 602.3584
D 1077.5615 539.2844 1090.6255 545.8164
S 1164.5936 582.8004 975.5986 488.3029
N 1278.6365 639.8219 888.5665 444.7869
L 1391.7205 696.3639 7745236 387.7654
L 1504.8046 752.9059 661.4396 331.2234
| 1617.8887 809.4480 548.3555 274.6814
F 1764.9571 882.9822 435.2714 218.1394
| 1878.0411 939.5242 288.2030 144.6051

R 2034.1423 1017.5748 175.1190 88.0631



Peptide sequence 8: VSPGDVFWIPR

1500 - yl y2 y3 4 5 y6 y7| y8 y9 y10
b2 b4 bS|  yorpa0+py1aed| b7 b8 b9
1400 |
543.79
1300 |
1200 |
1100
1000 |
900
‘ga) 800
£ 700]
600 -
500
718.41
400
300 sels1 | eanos 1086.58
27217 i :
200 1 15 9127 . Perip 555.28 674.32 81747 93250 | 989.52
100 | A 2311 I 488.25 | 767.40 I I. 888.43 112,45 999.52 1174.61
0 I.|A.|..|]|J .|'...n.'|.ll. TRRY) WP [ TR l“.‘l“L | H J l' "'I‘.' bisssspinaly N ILI, N
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z, Da
Residue b b+2 y y+2
\Y 100.0757 50.5415 1272.6735 636.8404
S 187.1077 94.0575 1173.6051 587.3062
P 284.1605 142.5839 1086.5731 543.7902
G 341.1819 171.0946 989.5203 495.2638
D 456.2089 228.6081 932.4989 466.7531
\Y% 555.2773 278.1423 817.4719 409.2396
F 702.3457 351.6765 718.4035 359.7054
W 888.4250 4447162 571.3351 286.1712
| 1001.5091 501.2582 385.2558 193.1315
P 1098.5619 549.7846 272.1717 136.5895

R 1254.6630 627.8351 175.1190 88.0631



Peptide sequence 9: NRPQFLVGSN[Dea]SLLR

140 4

y1 o 3| || ya ys| | ve| y7 v8 y9
130°3+2 [y312 | b2bsysimmaye b4 b5 b b7| b8
120 786.41 (| 74741 | 84648
110 {
100
90 64333
z 801 37871
g ZZ 129 T i |5F 690.38
s0] | [1291P 496.26
40 |||175.12 322,67 603.35 856145
01 201.14 956,60
20 1
0] 90046 | 1019 45 110658 150066 1314.65
%0 00 | @0 40 | 500 &0 70 | 80 90 1000 & 100 || 1|2'!)<|)| 13|'o|o| |14bo 1500
miz, Da
Residue b b+2 y y+2
N 115.0502 58.0287 1601.8758 801.4415
R 271.1513 136.0793 1487.8329 744.4201
P 368.2041 184.6057 1331.7318 666.3695
Q 496.2627 248.6350 1234.6790 617.8431
F 643.3311 322.1692 1106.6204 553.8139
L 756.4151 378.7112 959.5520 480.2796
\Y% 855.4835 428.2454 846.4680 423.7376
G 912.5050 456.7561 747.3995 374.2034
S 999.5370 500.2722 690.3781 345.6927
N[Dea] 1114.5640 557.7856 603.3461 302.1767
S 1201.5960 601.3016 488.3191 244.6632
L 1314.6801 657.8437 401.2871 201.1472
L 1427.7641 714.3857 288.2030 144.6051
R 1583.8653 792.4363 175.1190 88.0631



Peptide sequence 10: IEKPMHIGFLTM[Oxi]EPK

200 -

180 -

160 -

140

R

yl

4
199.18 - o7

yR
+2y5+2 | b3

44.17

100 200

esidue

I £ v X m

- Tmoe

M[Oxi]

300

yB ¥4 y5

b7+2| b9+2|b10+2h11+2

476.26

520.25
486.81 605.30

400 500 600

b
114.0913
227.1754
356.2180
484.3130
581.3657
712.4062
849.4651
962.5492

1019.5706
1166.6391
1279.7231
1380.7708
1527.8062
1656.8488
1753.9016
1881.9965

621.29

y6
y12+Dt 8322

583.82

700 800

b7

m/z, Da

b+2
57.5493
114.0913
178.6126
242.6601
291.1865
356.7067
425.2362
481.7782
510.2890
583.8232
640.3652
690.8890
764.4067
828.9280
877.4544
941.5019

y8
b10

940.46
1053.56 1154

900 1000 1100

y
1900.0071
1786.9230
1673.8390
1544.7964
1416.7014
1319.6486
1188.6082
1051.5492

938.4652
881.4437
734.3753
621.2912
520.2436
373.2082
244.1656
147.1128

yl2

1268.76  1330.64

1200 1300 1400

y+2
950.5072
893.9652
837.4231
772.9018
708.8543
660.3280
594.8077
526.2783
469.7362
441.2255
367.6913
311.1493
260.6254
187.1077
122.5864
74.0600

1500



Peptide sequence 11: IEKPM[Oxi]HIGFLTMEPK

3009 v v vh y 7| y8 y9
280 | ya+2y5+2 ya| |p7yBpB b10+2011+ B PRPABIED y 14+2 b7 | b16+2 b9 b10
19918 - 475.7
260
240 | 605.30
24407
220 {227.18 1.
200 | 583.83
180 4 o
2160 i
é 140 ] 640,36
120 4
100 4
80 -
1053.56
60 |
40 ] 9574 1166.63
1283.65
20 1431.73
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
| 114.0913 57.5493 1900.0071 950.5072
| 227.1754 114.0913 1786.9230 893.9652
E 356.2180 178.6126 1673.8390 837.4231
K 484.3130 242.6601 1544.7964 772.9018
P 581.3657 291.1865 1416.7014 708.8543
M[Oxi] 728.4011 364.7042 1319.6486 660.3280
H 865.4600 433.2337 1172.6132 586.8103
| 978.5441 489.7757 1035.5543 518.2808
G 1035.5656 518.2864 922.4703 461.7388
F 1182.6340 591.8206 865.4488 433.2280
L 1295.7180 648.3627 718.3804 359.6938
T 1396.7657 698.8865 605.2963 303.1518
M 1527.8062 764.4067 504.2486 252.6280
E 1656.8488 828.9280 373.2082 187.1077
P 1753.9016 877.4544 244.1656 122.5864
K 1881.9965 941.5019 147.1128 74.0600



Protein: B.rapa.R018.Candidate-2, 10 peptides (95%)
Protein sequence coverage

MIRFTVLSEFEVVEVLLFACNESSAKTAKYDKSDESVENDDLAAVPSCCGESSPLLIKKDOQWKPIFANKE
GQISTVQIGDGCGGMGPYKIHSITLEPNALMLPLLLHSDMVEEFVDSGSGILNWVEAQATSTEIRLGDVY
RLRPGTVFYLQSKPVDIFLGTKLKIYAIFSNSQECLHDPCFGAYSSVTDLLFGFDETILKSAFGVPEET
IGLMRNRTQPPLIVHDMLTTPGEANTDTDTNTWPLOTRLLKLEFSGDASADSVENKKVKKEKKEKKEKKK
KPKKATTEFNVFESEPDFQSPNGQTITINRKDL.KVLOGSMVGVSMVNLTOGSMMGPHWNPWACEISVVVR
GSGMVRVLRNSISRSSSECKNMRFKVEKGDIFAVPRLHPMAQMSFLNDSLVEVGEFTTSAKNNEPQFLAG
KNSALWSLDREVLAASFNVSSFMIAGLLEAQKEAAVLGCPACAEGELEKLKEDEEKKESPPQOPPQPEFQ
POPPGEKPQQPPOPFQPOPPOGEPOKPPOGEPQKPPOGEPEGPOKPEFQPOPGOGEPQEPQASMETKMRD
EERKREEEEAKKEEEERWKQEEKLWPTQPQWED

Peptide sequence 1: ATTFNVFESEPDFQSPNGQTITINRK

100931 y3 y4 y L u|| yi2 y13
150 2 b3 ba bs|| y11 2 || y166By174218+2 y19+2 |y20+921+222+2 | y23+924+2 b13
101 1155.0
130
120
110 | 908.46
100 -
g " 1081.02
Z
1 4
g 98L4E 101401 |
= 70 634.31 881.93 1261.61
60 1 402.25 503.2 1385.65
50 4 262.12 59927 844.43 1201.63
w] #912 36317 | 41726 764.37 130873
" T 1445|76
20 |

10

0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da
Residue b b+2 y y+2
A 72.0444 36.5258 2941.4326 1471.2200
T 173.0921 87.0497 2870.3955 1435.7014
T 274.1397 137.5735 2769.3478 1385.1776
F 421.2082 211.1077 2668.3002 1334.6537
N 535.2511 268.1292 2521.2318 1261.1195
\% 634.3195 317.6634 2407.1888 1204.0981
F 781.3879 391.1976 2308.1204 1154.5638
E 910.4305 455.7189 2161.0520 1081.0296
S 997.4625 499.2349 2032.0094 1016.5083
E 1126.5051 563.7562 1944.9774 972.9923
P 1223.5579 612.2826 1815.9348 908.4710
D 1338.5848 669.7961 1718.8820 859.9446
F 1485.6533 743.3303 1603.8551 802.4312
Q 1613.7118 807.3596 1456.7867 728.8970
S 1700.7439 850.8756 1328.7281 664.8677
P 1797.7966 899.4019 1241.6961 621.3517
N 1911.8395 956.4234 1144.6433 572.8253
G 1968.8610 984.9341 1030.6004 515.8038



A Qo Z

2096.9196
2197.9673
2311.0513
2412.0990
2525.1831
2639.2260
2795.3271
2923.4221

1048.9634
1099.4873
1156.0293
1206.5531
1263.0952
1320.1166
1398.1672
1462.2147

973.5789
845.5203
744.4726
631.3886
530.3409
417.2568
303.2139
147.1128

487.2931
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600



Peptide sequence 2: FKVEKGDIFAVPR

Intensity

600 -

550 A

500 -

450

400 -

W
a
o

[
[=]
o

N
a
o

[N]
[=]
o

=
o
o

=
o
o

o
o

o

yl

129.10
231.12

100 200

Residue

O 6 X m < X

T v < > T

o

278.

2 b6+2

y4

442.2

300

400 500

b
148.0757
276.1707
375.2391
504.2817
632.3766
689.3981
804.4250
917.5091

1064.5775
1135.6146
1234.6830
1331.7358
1487.8369

3
o712 [08-+5/0-42p 20

.23 g 78

1911451
02.62

25
616.

600

Y6

b+2
745415
138.5890
188.1232
252.6445
316.6919
345.2027
402.7162
459.2582
532.7924
568.3109
617.8452
666.3715
744.4221

y8
b8

917

900

y9

.53 1002.60

b9

1064.60

1191.58
Lol

1355.59
[T TIN —

1000 1100

y
1505.8475
1358.7791
1230.6841
1131.6157
1002.5731

874.4781
817.4567
702.4297
589.3457
4422772
371.2401
272.1717
175.1190

1200

1300

1400

y+2
753.4274
679.8932
615.8457
566.3115
501.7902
437.7427
409.2320
351.7185
295.1765
221.6423
186.1237
136.5895
88.0631

1500



Peptide sequence 3: GDIFAVPR

1 2 3 4 5 6
2400 1 b2 yy y6+2 / by bs 6 b7
2200 - 589.348
2000 -
1800 4
1600 1
442|280
z 1400 |
é 1200
1000 1
800 4 286,141
600 1
272.173 351.720 $71,243
400 A 433.207
258.147 :
120.081 233.165 7745 | 504250 603314 (02434
201 ] \“ "”“‘76249 550.595 679.312
320.125 -
0 L.l |'l.|..lL| ) ||u||l.|..| IIILL.. ol AI.llLIJ . ||. haihi L . . "
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 874.4781 437.7427
D 173.0557 87.0315 817.4567 409.2320
| 286.1397 143.5735 702.4297 351.7185
F 433.2082 217.1077 589.3457 295.1765
A 504.2453 252.6263 4422772 221.6423
\Y% 603.3137 302.1605 371.2401 186.1237
P 700.3665 350.6869 272.1717 136.5895
R 856.4676 428.7374 175.1190 88.0631



Peptide sequence 4: KATTFNVFESEPDFQSPNGQTITINR

Intensity

200 P

180 -

160 -

140

120

60

40

20

100

y1 y2 y3 y4 ¥p
b2 He2| b4 1+2y126@

289.16

256.13
120108

402.24

488.2

503.29 575.24

535.2b

200 300 400 500 600

Residue b

K

4 O ®® Z 9 oo O M oo o mouoummn< 2 1 A A >

129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829
1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2039.9345
2096.9560
2225.0146
2326.0622
2439.1463
2540.1940
2653.2780
2767.3210
2923.4221

557.30 616

y6
y13+20714y2 $154421)

844.92
.38

762.41

700 800
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494
1020.4709
1048.9816
1113.0109
1163.5348
1220.0768
1270.6006
1327.1427
1384.1641
1462.2147

y8
6+0

909

T7+y

47

900

yl0
18+20919+2010

1016.51

1000 1100

y

b1l
1113.60

125

1200.64

11%5.06

12

yl2

4.59

1.62

1200

2941.4326
2813.3377
2742.3006
2641.2529
2540.2052
2393.1368
2279.0939
2180.0255
2032.9570
1903.9144
1816.8824
1687.8398
1590.7871
1475.7601

1328.6917

1200.6331

1113.6011

1016.5483

902.5054

845.4839

717.4254

616.3777

503.2936

402.2459

289.1619

175.1190

1300

b13

1328.69

1466.69

1335.63
1457.74

1400

y+2
1471.2200
1407.1725
1371.6539
1321.1301
1270.6062
1197.0720
1140.0506
1090.5164
1016.9822
952.4609
908.9448
844.4236
795.8972
738.3837
664.8495
600.8202
557.3042
508.7778
451.7563
423.2456
359.2163
308.6925
252.1504
201.6266
145.0846
88.0631

1500



Peptide sequence 5: KATTFNVFESEPDFQSPNGQTITINRK

Intensity

1100 { P
p1l
1000
900

800 -

600
500 -

400 -

Residue

K

4 O ®® Z 9 oo O M oo o mouoummn< 2 1 A A >

- -

A A Z

120.08

b2

y2
2

300

400

b
129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829

1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2039.9345
2096.9560
2225.0146
2326.0622
2439.1463
2540.1940
2653.2780
2767.3210
2923.4221
3051.5170

Y]
7+D4 b8+2 | YD

y4

500

y5|
2he

606.32

600

y6 y7 y8| V! y10 yll
13+2 |y 4+ ba5gRE+2 Y17 0+2 |lyPm{2 b1l

[762.42

700 800 900
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494
1020.4709
1048.9816
1113.0109
1163.5348
1220.0768
1270.6006
1327.1427
1384.1641
1462.2147
1526.2622

908.

48

1242.70

1126.56

1000 1100 1200

y
3069.5276
2941.4326
2870.3955
2769.3478
2668.3002
2521.2318
2407.1888
2308.1204
2161.0520
2032.0094
1944.9774
1815.9348
1718.8820
1603.8551
1456.7867
1328.7281
1241.6961
1144.6433
1030.6004

973.5789
845.5203
744.4726
631.3886
530.3409
417.2568
303.2139
147.1128

4.60

1328.73
1456.81

1381.62

1300 1400 1500

y+2
1535.2674
1471.2200
1435.7014
1385.1776
1334.6537
1261.1195
1204.0981
1154.5638
1081.0296
1016.5083
972.9923
908.4710
859.9446
802.4312
728.8970
664.8677
621.3517
572.8253
515.8038
487.2931
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600



Peptide sequence 6: NSALWSLDR

yl 2
180 b2 b3 b4
160
140 |
120 1 02,083
273121 386
>
‘% 100
5]
E
80
244128
0| 159094
0] 56.097
344172
20
0
100 150 200 250 300 350
Residue b
N 115.0502
S 202.0822
A 273.1193
L 386.2034
W 572.2827
S 659.3148
L 772.3988
D 887.4258
R 1043.5269

203

400

y8+2

403.229

437.279

450

b9922 | b5

5311643

591.347

500 550 600
m/z, Da

b+2

58.0287

101.5448
137.0633
193.6053
286.6450
330.1610
386.7030
444.2165
522.2671

625.304

650

y5

676,338

700

y6
789|425

739.406

750 800

y
1061.5374

947.4945
860.4625
789.4254
676.3413
490.2620
403.2300
290.1459
175.1190

y7

860,460

852.504
934.549

850 900

y8

957.469

1005.510
030.483

950 1000 1050

y+2

531.2724
474.2509
430.7349
395.2163
338.6743
245.6346
202.1186
145.5766
88.0631



Peptide sequence 7: SAFGVPEEIIGLMR

yl y2 y3l v4 6 344 8 y y10| y11 yl2
1800 { b2 b3| bay7+2| b5 |yo+gtBH2|| yi124wpiuaed| b8 b9 b10| p11 b12 b13
1057.57
1600
1400 4
1200 4
2 1000 |
g
~ 800 {
600
400
36317 | 46 54
200 1dglog 34516 wdks 529.29
| 213.12 I | 935  702.44 831.48 960.52 121567
0 Jle ,.AI|L.L atallia bl oy " , . , iy " . i
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z, Da
Residue b b+2 y y+2
S 88.0393 445233 1518.7985 759.9029
A 159.0764 80.0418 1431.7664 716.3869
F 306.1448 153.5761 1360.7293 680.8683
G 363.1663 182.0868 1213.6609 607.3341
\Y 462.2347 231.6210 1156.6395 578.8234
P 559.2875 280.1474 1057.5710 529.2892
E 688.3301 344.6687 960.5183 480.7628
E 817.3727 409.1900 831.4757 416.2415
| 930.4567 465.7320 702.4331 351.7202
| 1043.5408 522.2740 589.3490 295.1782
G 1100.5623 550.7848 476.2650 238.6361
L 1213.6463 607.3268 419.2435 210.1254
M 1344.6868 672.8470 306.1594 153.5834
R 1500.7879 750.8976 175.1190 88.0631

1500



Peptide sequence 8: KATTFNVFESEPDFQSPN[Dea]GQTITINRK

500 4

450 4

400 -

350 -

300 -

Intensity

200 -

150 -

100 -

50

100

b2

120.08

213.09

200

Residue

K

w O M O v m onum"nn<< Z2Z 7m-H4 4 >

N[Dea]

A A Z

300

6.14
488.21

400 500

b
129.1022
200.1394
301.1870
402.2347
549.3031
663.3461
762.4145
909.4829

1038.5255
1125.5575
1254.6001
1351.6529
1466.6798
1613.7482
1741.8068
1828.8388
1925.8916
2040.9185
2097.9400
2225.9986
2327.0462
2440.1303
2541.1780
2654.2621
2768.3050
2924.4061
3052.5011

7+2§b%{+€8+2 yﬂﬁéiﬁ i m)j

606.31

621/85| ||665

.36 802.93

600

y6 y7
13+2 Py a+2y15+916+2

[762.42

! 845,52

700 800 900
m/z, Da

b+2

65.0548
100.5733
151.0972
201.6210
275.1552
332.1767
381.7109
455.2451
519.7664
563.2824
627.8037
676.3301
733.8435
807.3777
871.4070
914.9230
963.4494
1020.9629
1049.4736
1113.5029
1164.0268
1220.5688
1271.0926
1327.6347
1384.6561
1462.7067
1526.7542

yp vl
y18+2h810+2 2

908.97

1038.53
1016.50 1107.54

974.00

1000 1100

y
3070.5116
2942.4167
2871.3795
2770.3319
2669.2842
2522.2158
2408.1728
2309.1044
2162.0360
2032.9934
1945.9614
1816.9188
1719.8660
1604.8391
1457.7707
1329.7121
1242.6801
1145.6273
1030.6004

973.5789
845.5203
744.4726
631.3886
530.3409
417.2568
303.2139
147.1128

yll
b1l

125.
124p%

1234
1152.5%

1200

yl2

4.60

69

9 1320.72

1400.68 |

1300

y13

1449.66

1400

y+2

1535.7594
1471.7120
1436.1934
1385.6696
1335.1457
1261.6115
1204.5901
1155.0559
1081.5216
1017.0004
973.4843
908.9630
860.4367
802.9232

729.3890

665.3597

621.8437

573.3173

515.8038

487.2931

423.2638

372.7400

316.1979

265.6741

209.1321

152.1106

74.0600

1500



Peptide sequence 9: KATTFNVFESEPDFQSPNGQ[Dea] TITINRK

180 -

160 -

60

40 4

20 4

100

pl

120.08

226.11

Residue

Q

K

Z U o O m O uvmoumnn<< Z2 71+ 4 >

®

[Dea]

A A Z

200

y8 y4 y5 y6 y7 yo yl
y5+2 | b7+2h4 bo#21052y114210h@ y13+2 hyn#+2y15+91668|  y18+2480+2 hyupi2 b1l

909.47

606.31
762.41

125:

691.02 872.92

129.10 213.08 621.85 1036.02 1107.56

899.96
1018.00 1241.69

327.20 488.21
550.30

300 400 500 600 700 800 900 1000 1100 1200

m/z, Da
b b+2 y
129.1022 65.0548 3070.5116
200.1394 100.5733 2942.4167
301.1870 151.0972 2871.3795
402.2347 201.6210 2770.3319
549.3031 275.1552 2669.2842
663.3461 332.1767 2522.2158
762.4145 381.7109 2408.1728
909.4829 455.2451 2309.1044
1038.5255 519.7664 2162.0360
1125.5575 563.2824 2032.9934
1254.6001 627.8037 1945.9614
1351.6529 676.3301 1816.9188
1466.6798 733.8435 1719.8660
1613.7482 807.3777 1604.8391
1741.8068 871.4070 1457.7707
1828.8388 914.9230 1329.7121
1925.8916 963.4494 1242.6801
2039.9345 1020.4709 1145.6273
2096.9560 1048.9816 1031.5844
2225.9986 1113.5029 974.5629
2327.0462 1164.0268 845.5203
2440.1303 1220.5688 744.4726
2541.1780 1271.0926 631.3886
2654.2621 1327.6347 530.3409
2768.3050 1384.6561 417.2568
2924.4061 1462.7067 303.2139
3052.5011 1526.7542 147.1128

yl2

4.60

1300

1330.70

1351.66

1396.71

1400

y+2
1535.7594
1471.7120
1436.1934
1385.6696
1335.1457
1261.6115
1204.5901
1155.0559
1081.5216
1017.0004
973.4843
908.9630
860.4367
802.9232
729.3890
665.3597
621.8437
573.3173
516.2958
487.7851
423.2638
372.7400
316.1979
265.6741
209.1321
152.1106
74.0600

1500



Peptide sequence 10: SAFGVPEEIIGLM[Oxi]R

100 -

D 3| ya y5 6 y8 y9
b2 y563| |babg+2| b5 yo+2 y12b2 b8 b9
91 492.26
80 4
70 4
60 4 605.34 817.37
F
% 501 159.08 356,14 512.65 930.46
g
40 1 434.24 718.43
30 4
21915 31516 53532 899.51] 1073.56
20 4
057.55 1044.48
ho4s1 114861
10 | |
0 }
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
S 88.0393 44,5233 1534.7934 767.9003
A 159.0764 80.0418 1447.7614 724.3843
F 306.1448 153.5761 1376.7242 688.8658
G 363.1663 182.0868 1229.6558 615.3316
\Y% 462.2347 231.6210 1172.6344 586.8208
P 559.2875 280.1474 1073.5660 537.2866
E 688.3301 344.6687 976.5132 488.7602
E 817.3727 409.1900 847.4706 424.2389
| 930.4567 465.7320 718.4280 359.7176
| 1043.5408 522.2740 605.3439 303.1756
G 1100.5623 550.7848 492.2599 246.6336
L 1213.6463 607.3268 435.2384 218.1228
M[Oxi] 1360.6817 680.8445 322.1544 161.5808

R 1516.7828 758.8951 175.1190 88.0631



Protein: B.rapa.R018.Candidate-3, 3 peptides (95%)
Protein sequence coverage

MTKFTVLPLEVLLEFLVLLCTKSWAKSEEFDESSDEENDVAAVPSCCGESSPLLIKKDOQWKPIFGTQEGO
ISTVQIGEGCGGMGPYKIHSITLEPNALLLPLLLHSDMVEFFVESGSGILNWVEAEPTSSEIRRGDVYRL
RPGTVEFYLQSKPIDIFLGTKLRVYAIFSNTEECLHDPCFGAYSSITDLLFGFDEAILQOSAFGVPEEIIG
LMTNRTQPPLIVHDMLSTPGEANTYTWQLQVOPRLLKLFAGYVSAAEKKKKEKKTKKAKTFNVFESEPD
FQSPSGRTITINRKDLEVLSGSMVGVSMVNLTQASMMGPHWNPWACEISIVLKGSGMVRVLRSSISSTS
SSSSSSECKNMRFRKVEEGDIFAVPRLHPMAQMSEFINESLVETIGETTSARNNEPQFLAGOQRSALRLLDOQE
VLAASLNVSSVMIEGLLGAQKDAVVLGCPYCAEGELEKLKVETEMKKRDDERKREEEEAKKEEEERRKR
EEEEEEEKQWPPLPQOPPE

Peptide sequence 1: FKVEEGDIFAVPR

o Bl ] o] o
320 4 22 2b8+p | 1Op20+2| | b5| b6 b7 b8 b9
300 1 580.35
280 442.28
260 4
240 |
220 |
200 |
2180
(%}
S 160 |
= 120/08
140 + 324 919.48
120
100
80
60 1
0] 1137.57
1004.53
20 ] 117554 1296.49

[T |1
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

miz, Da

Residue b b+2 y y+2
F 148.0757 74.5415 1506.7951 753.9012
K 276.1707 138.5890 1359.7267 680.3670
\% 375.2391 188.1232 1231.6317 616.3195
E 504.2817 252.6445 1132.5633 566.7853
E 633.3243 317.1658 1003.5207 502.2640
G 690.3457 345.6765 874.4781 437.7427
D 805.3727 403.1900 817.4567 409.2320
| 918.4567 459.7320 702.4297 351.7185
F 1065.5251 533.2662 589.3457 295.1765
A 1136.5623 568.7848 4422772 221.6423
\Y% 1235.6307 618.3190 371.2401 186.1237
P 1332.6834 666.8454 2721717 136.5895
R 1488.7845 744.8959 175.1190 88.0631



Peptide sequence 2: GDIFAVPR

1 2 3 4 5 6
2400 1 b2 yy y6+2 / by bs 6 b7
2200 - 589.348
2000 -
1800 4
1600 1
442|280
z 1400 |
é 1200
1000 1
800 4 286,141
600 1
272.173 351.720 $71,243
400 A 433.207
258.147 :
120.081 233.165 7745 | 504250 603314 (02434
201 ] \“ "”“‘76249 550.595 679.312
320.125 -
0 L.l |'l.|..lL| ) ||u||l.|..| IIILL.. ol AI.llLIJ . ||. haihi L . . "
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 874.4781 437.7427
D 173.0557 87.0315 817.4567 409.2320
| 286.1397 143.5735 702.4297 351.7185
F 433.2082 217.1077 589.3457 295.1765
A 504.2453 252.6263 4422772 221.6423
\Y% 603.3137 302.1605 371.2401 186.1237
P 700.3665 350.6869 272.1717 136.5895
R 856.4676 428.7374 175.1190 88.0631



Peptide sequence 3: TFNVFESEPDFQSPSGR

320 4 yl y3| y4 y8 6 y7 y8 °] y10 11 yl2 13
200 ] b2|ye+2| b3| ysayge2 bs| | biprag| | b7 by | b1 b1l b12
280 |
260 |
1482.66
240 |
220 |
200 262.23 1206.55
180
2 363.17
£ 160 |
E 1335.58
140 4 416.22
120 | 434.24 954 2
508.25
1001 22112 249.12 . 5218-38 1119.51
80 hadlp2 i
co] 18612 59227 7213 | 82538 91849 131757 | | 146563
632.30 848.99
0] 532.24 10121 Lo b
20 1055.49 1259.55

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da
Residue b b+2 y y+2
T 102.0550 51.5311 1943.8770 972.4421
F 249.1234 125.0653 1842.8293 921.9183
N 363.1663 182.0868 1695.7609 848.3841
\Y% 462.2347 231.6210 1581.7180 791.3626
F 609.3031 305.1552 1482.6496 741.8284
E 738.3457 369.6765 1335.5811 668.2942
S 825.3777 413.1925 1206.5386 603.7729
E 954.4203 477.7138 1119.5065 560.2569
P 1051.4731 526.2402 990.4639 495.7356
D 1166.5000 583.7537 893.4112 447.2092
F 1313.5685 657.2879 778.3842 389.6958
Q 1441.6270 721.3172 631.3158 316.1615
S 1528.6591 764.8332 503.2572 252.1323
P 1625.7118 813.3596 416.2252 208.6162
S 1712.7439 856.8756 319.1724 160.0899
G 1769.7653 885.3863 232.1404 116.5738
R 1925.8664 963.4369 175.1190 88.0631



Protein: B.rapa.R018.Candidate-4, 2 peptides (95%)
Protein sequence coverage

MSKFTIIPLCLLTLEFLCTNSESDONDGVPSSQSPLLVKRHORTQLVATEFGEISAVHIGEEYTIQFITL
EPNALLLPLLLHSDMVFEFVHTGSGVLNWVDEEKERTLELKRGDVFRLRYGTVFYLHCNLERDEVPEKLR
VYAIFDVGKCLSDQCLGAYSSIRDLLWGFDEKTLRSAFAVPKDVEFGRLRDAVKPPLITHAMPKNRTQGS
EEETWGSRLAKLEFVRVEDVTDHLEMKPVVNKKKKKKKKKSSAYNVFESDPDFENDNGQSTVVDEKDMDA
LKGSSFGVYMVNLTKGSMMGPHWNPNACEISIVLOGEGMIRVVNHPSYQSKNESERFMVEDGDVEVVPQ
FYPMAQLSEVNSSEMEMGESTSAKTNHPQFLVGONSVLKI FNRDVLATSFNMRYATVERLLGAOKDGLL
LECVSCAEVELSRLMREIEERRRREEEETERRKREEEEAKRQEEERRRREEEEAERKKKAEEEARKREK
EREREEEAAKRREEERRRREEEEAERKRKEEEEARKREEERKREEEAAKKREEERRKREKEEEEARKRE
EAREREEEEAKKREEERRKREEEEAERKRRAEEEAREREEEEAKKREEEKEAARRREEEREKEEEMAKR
REEERQRKEREDVERKKREEEEERKRREEEAMRREEERKREEEAAKRAEEERRKREEEAEHKKRPPPQOG
POPPIHH

Peptide sequence 1: TNHPQFLVGQNSVLK

340 yl y3 | y5 y6 y7 y8
0] 16711 b2 b3 b4 8+2 b§9+2 by0e2
300
280 4 585.27
260
240 |
220 |
200
2
@ 180 -
o]
£ 160
140 |
120 4
100 4 120.08 335.18
801 218.11 380.1 576.76 771.35
60 T 4
469.23 842.38
20 ] 33410 44547 519.07 67029 gag 46
175.12 436.26 880.36 984.46
20 665.37 76334 1048.49 1124.58
04
100 200 300 400 500 600 700 800 900 1000 1100
m/z, Da
Residue b b+2 y y+2
T 102.0550 51.5311 1681.9020 841.4547
N 216.0979 108.5526 1580.8544 790.9308
H 353.1568 177.0820 1466.8114 733.9094
P 450.2096 225.6084 1329.7525 665.3799
Q 578.2681 289.6377 1232.6997 616.8535
F 725.3365 363.1719 1104.6412 552.8242
L 838.4206 419.7139 957.5728 479.2900
\% 937.4890 469.2482 844.4887 422.7480
G 994.5105 497.7589 745.4203 373.2138
Q 1122.5691 561.7882 688.3988 344.7030
N 1236.6120 618.8096 560.3402 280.6738
S 1323.6440 662.3257 446.2973 223.6523
\Y% 1422.7124 711.8599 359.2653 180.1363
L 1535.7965 768.4019 260.1969 130.6021
K 1663.8915 832.4494 147.1128 74.0600



Peptide sequence 1: DVLATSFNM[Oxi]R

340
320 ]
300
280
260 |
240 |
220
200
g 180 -
£ 160 -
140 |
120
100
80 4

60 4

40 4

20 4

yl
187.11+

120.08

175.

100

Residue

D

mon 4 > r <

M[Oxi]

b2

215.

200

y3 y5 y6 y7 y8
b3 b4 y8+2 b§a+2 bye22
585.27
335.18
1 380.1 576.76 771.35
469.23 842.38
34.10 519.27 670.29
342.17 436.26 66537 699.46 76334 880.36
300 400 500 600 700 800 900
m/z, Da
b b+2 y
116.0342 58.5207 1169.5619
215.1026 108.0550 1054.5350
328.1867 164.5970 955.4666
399.2238 200.1155 842.3825
500.2715 250.6394 771.3454
587.3035 294.1554 670.2977
734.3719 367.6896 583.2657
848.4149 424.7111 436.1973
995.4503 498.2288 322.1544
1151.5514 576.2793 175.1190

984.46

1000

1048.49 1124.58

1100

y+2
585.2846
527.7711
478.2369
421.6949
386.1763
335.6525
292.1365
218.6023
161.5808
88.0631



Protein: B.rapa.R018.Candidate-5, 21 peptides (95%)

Protein sequence coverage

MAINKLTITLFLLISLAVFHCLAFRVEVQEFEPPROEGOEGPGGGSGEGWDEEATKNPYHFGQWSFK

DGEFVKMLPKFTKR

VGF

Peptide sequence 1: DVLTASFNIPEELLGR

GIENYREFLEFQEMOPNTEFLVPHHLDADYVELVVOGCGKGVIGFVTDTAN
ESFQITKGCDVVRVPSSVTHFFANTNGTVPLRLAKIAVPANVPGHFQVFFPAHSGFHQSYFNGFSKDVLT
ASFNIPEELLGRLIRGPQQEVGQGIIRRVSPEQIKELTEHEHATSPSNKHKDKKDKHKDKDRSTFGSPF
NLLTQDAIYSNNFGRYHEAHPKRESOLODLDIAVCGWVNMTOGSLELPOYNSETTEVTEVENGCARYEMA
SPYTFQGEQQOPWEGPGOQEEEVEEEMSGOQVHKIVSRVCKGEVFILPAGHPFATILSQDENFVAVGEGIHA
SNSTRTFLAGQDNMLSNINTVATRLSFGLGSKMAEKLETSONY SHEAPTTPSHOFPEKPKPSEFOSVENL

7504 y1| wp 4 y5 y6 y7 y8 y9 yio| yu| yhe
200 | y3+Dib2 b3| |y :zHans b6 ylszBJmez b8 b9 b12 b13
650 | 813.45
600
550
500
450
E 400 4 407.28
3
£ 350 4
300
250
200
187.1 H15.10
150 848.42
100 1l
328.19 48226 58735 3 961.50
50 1 199.11 | 3p2-14 k3.7 1040.58
oLl P SOV ) Al k) ,Ll kllwl M | el lJ . . . 12“'6,7 i X
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
D 116.0342 58.5207 1773.9381 887.4727
\Y% 215.1026 108.0550 1658.9112 829.9592
L 328.1867 164.5970 1559.8428 780.4250
T 429.2344 215.1208 1446.7587 723.8830
A 500.2715 250.6394 1345.7110 673.3592
S 587.3035 294.1554 1274.6739 637.8406
F 734.3719 367.6896 1187.6419 594.3246
N 848.4149 424.7111 1040.5735 520.7904
| 961.4989 481.2531 926.5306 463.7689
P 1058.5517 529.7795 813.4465 407.2269
E 1187.5943 594.3008 716.3937 358.7005
E 1316.6369 658.8221 587.3511 2941792
L 1429.7209 715.3641 458.3085 229.6579
L 1542.8050 771.9061 345.2245 173.1159
G 1599.8265 800.4169 232.1404 116.5738
R 1755.9276 878.4674 175.1190 88.0631



Peptide sequence 2: GPQQEVGQGIIR

1 2 3|| ya 5 7 8 9 0
w00 | P2V32 b)é yugc+2 9+2 |yiB+2 mng b7 / b8 ybE bl)(,) nﬁ,
641.35
4500
4000
3500
23000
§
£ 2500 A
2000
1500
1000 742.46
101b7 87150 999.56
500 : 411.20 | 458.31 32.84 |
llS"‘OB e 020 Sop9 ul 696,33 824,39 982, v
04 VET S BRI 1 N bk L ad el ] . i
100 200 300 400 500 600 700 800 900 1000 1100 1200
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 1281.6910 641.3491
P 155.0815 78.0444 1224.6695 612.8384
Q 283.1401 142.0737 1127.6167 564.3120
Q 411.1987 206.1030 999.5582 500.2827
E 540.2413 270.6243 871.4996 436.2534
\% 639.3097 320.1585 742.4570 371.7321
G 696.3311 348.6692 643.3886 322.1979
Q 824.3897 412.6985 586.3671 293.6872
G 881.4112 441.2092 458.3085 229.6579
| 994.4952 497.7513 401.2871 201.1472
| 1107.5793 554.2933 288.2030 144.6051
R 1263.6804 632.3438 175.1190 88.0631

1300



Peptide sequence 3: GVIGFVTDTANESFQITK

300 4 y1 y2 y3 5)% y§ y6 y7 y8 y9 y10 yll yl2 y13
280 ] b2 h3| byg+2 yB579+2 108/ M bR 13+2 || y1465+21164®| b10 b11 b12
723.41
260
240
220 | 248.16
200 4
1801 2910
g‘ 160 | 47427 96t 49
E 140 ] 157.10 1354.65
301.1
120 147.11 636.37
100 ] 861,24 189.30 87245
50 ] 1037.52| 175b60
601 102049 1453.70
40 {
1410165
20
0
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
G 58.0287 29.5180 1926.9807 963.9940
\Y 157.0972 79.0522 1869.9593 935.4833
| 270.1812 135.5942 1770.8909 885.9491
G 327.2027 164.1050 1657.8068 829.4070
F 4742711 237.6392 1600.7853 800.8963
\Y% 573.3395 287.1734 1453.7169 727.3621
T 674.3872 337.6972 1354.6485 677.8279
D 789.4141 395.2107 1253.6008 627.3040
T 890.4618 445.7345 1138.5739 569.7906
A 961.4989 481.2531 1037.5262 519.2667
N 1075.5419 538.2746 966.4891 483.7482
E 1204.5844 602.7959 852.4462 426.7267
S 1291.6165 646.3119 723.4036 362.2054
F 1438.6849 719.8461 636.3715 318.6894
Q 1566.7435 783.8754 489.3031 245.1552
| 1679.8275 840.4174 361.2445 181.1259
1780.8752 890.9412 248.1605 124.5839

1908.9702 954.9887 147.1128 74.0600



Peptide sequence 4: IAVPANVPGHFQVFFPAHSGFHQSYFNGFSK

1800 { V1 y2 3| y4 y® y6 7 y8 ¥9 y10 yi1| y12
b2 b3 Y722 | Y2800+ |  bFLDRB22 y14y25+916+2 |y171+2 |y18+91942y20+2 |y2142 [y23eB92442| | b14
1600 | 185.13
1400 1
1200 1
788.88
21000
g
£ 800
906.42
600 1 1571 631.31 924,77
283.14
400 4 169.10 354.21 saz21 47474 651 132
239.18 524.21 bed by 813.65 1053.49 | 11 0ol 0
200 4 567.27 1019.42 1240.08 1886.15
0 e,
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z, Da
Residue b b+2 y y+2
| 114.0913 57.5493 3434.6858 1717.8465
A 185.1285 93.0679 3321.6017 1661.3045
\Y 284.1969 142.6021 3250.5646 1625.7859
P 381.2496 191.1285 3151.4962 1576.2517
A 452.2867 226.6470 3054.4434 1527.7253
N 566.3297 283.6685 2983.4063 1492.2068
\Y% 665.3981 333.2027 2869.3634 1435.1853
P 762.4509 381.7291 2770.2950 1385.6511
G 819.4723 410.2398 2673.2422 1337.1247
H 956.5312 478.7693 2616.2207 1308.6140
F 1103.5996 552.3035 2479.1618 1240.0846
Q 1231.6582 616.3327 2332.0934 1166.5503
\Y 1330.7266 665.8670 2204.0348 1102.5211
F 1477.7950 739.4012 2104.9664 1052.9868
F 1624.8635 812.9354 1957.8980 979.4526
P 1721.9162 861.4618 1810.8296 905.9184
A 1792.9533 896.9803 1713.7768 857.3921
H 1930.0122 965.5098 1642.7397 821.8735
S 2017.0443 1009.0258 1505.6808 753.3440
G 2074.0657 1037.5365 1418.6488 709.8280
F 2221.1342 1111.0707 1361.6273 681.3173
H 2358.1931 1179.6002 1214.5589 607.7831
Q 2486.2516 1243.6295 1077.5000 539.2536
S 2573.2837 1287.1455 949.4414 475.2243
Y 2736.3470 1368.6771 862.4094 431.7083
F 2883.4154 14422113 699.3461 350.1767
N 2997.4583 1499.2328 552.2776 276.6425
G 3054.4798 1527.7435 438.2347 219.6210
F 3201.5482 1601.2777 381.2132 191.1103
S 3288.5802 1644.7938 234.1448 117.5761
K 3416.6752 1708.8412 147.1128 74.0600



Peptide sequence 5: LIRGPQQEVGQGIIR

3804 1 v2
360 ]  y3ten2| ykess
340
320 ]
300
280
260
240 ]
220 ]

2

2200

< 180 4

"~ 160 ]
140 ]
120 ]
100 ]

80 ]
60 ]

175.09 203.09
88.2

(6332 | b8+2h9+2

458.31

511,

40
20

100 200 300

Residue

O 0O 6 < MmO o0 T ®© =D

400 500

b
114.0913
227.1754
383.2765
440.2980
537.3507
665.4093
793.4679
922.5105

1021.5789
1078.6004
1206.6589
1263.6804
1376.7645
1489.8485
1645.9496

y5| y6
12+21

555.37

80

6/

600

13+2 b7
43.3

872.51
742.46

810.42

700 800
m/z, Da

b+2
57.5493
114.0913
192.1419
220.6526
269.1790
333.2083
397.2376
461.7589
511.2931
539.8038
603.8331
632.3438
688.8859
745.4279
823.4785

b8

908.

900

45

y9

922.5

980.48
1022.58

1000 1100

y
1663.9602
1550.8761
1437.7921
1281.6910
1224.6695
1127.6167

999.5582
871.4996
742.4570
643.3886
586.3671
458.3085
401.2871
288.2030
175.1190

1078.64 112858

1265.75

1335.59

1200

1300

1400

y+2

832.4837
775.9417
719.3997
641.3491
612.8384
564.3120
500.2827
436.2534
371.7321
322.1979
293.6872
229.6579
201.1472
144.6051
88.0631

1500



Peptide sequence 6: LSFGLGSK

2600 y1 y2 y3 ya y5 y6 y7
2400 | b2 yot2| yrea| bgapal o b5 b6 b7
2200 -
2000 -
1800 -
1600 -
608,344
‘5 1400 4 695376
£ 1200 ]
1000 -
800 4
600 4 201{125
400 | 173.130 461276
95.729
200] 136077 salia 3104J-674I 31224 |[431195 | aog558 59032 :::-33;4 705.355
04 ! ul " 1L " dLby L l|| 1 m‘l el I.I‘ " l." gl ln .“L S '
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
m/z, Da
Residue b b+2 y y+2
L 114.0913 57.5493 808.4563 404.7318
S 201.1234 101.0653 695.3723 348.1898
F 348.1918 174.5995 608.3402 304.6738
G 405.2132 203.1103 461.2718 231.1396
L 518.2973 259.6523 404.2504 202.6288
G 575.3188 288.1630 291.1663 146.0868
S 662.3508 331.6790 234.1448 117.5761
K 790.4458 395.7265 147.1128 74.0600



Peptide sequence 7: NPYHFGQWSFK

240

220

200

180 -

160

140 -

Intensity

100 -

80

60

40 4

20

100

y2
ya4+2

yl y3

459.54 -

445.54

432.87

159.09 381.21
294.18

213.16

200 300 400

Residue b

N 115.0502
212.1030
375.1663
512.2252
659.2936
716.3151
844.3737

1030.4530

1117.4850

1264.5534

1392.6484

X T »nw 20O O M I < T

y4 y5| yé y7 y8
y8+2| yg9+3/10+2
- 470.89
648.81
567.29 768.31
600.29
518.74 695.35
785.33 899.44 e
883.38 |997.37
1] T
500 600 700 800 900 1000
m/z, Da
b+2 y
58.0287 1410.6589
106.5551 1296.6160
188.0868 1199.5633
256.6162 1036.4999
330.1504 899.4410
358.6612 752.3726
422.6905 695.3511
515.7301 567.2926
559.2461 381.2132
632.7803 294.1812
696.8278 147.1128

1118.57 1209.50

1100 1200

1300

y+2
705.8331
648.8116
600.2853
518.7536
450.2241
376.6899
348.1792
284.1499
191.1103
147.5942
74.0600

1400



Peptide sequence 8: RVSPEQIK

1 2 3 5 g 7
2000] o bolbs2|  bead| bgerz| 478782 s y A g
6500 1
6000 1
5500 -
5000 1
4500
24000 {
% 3500
3000 4
2500
2000
1500 |
1000 |
01 e 470.265 569,301 697,365 810.447
0 1 ‘I L Sy . pual TNy . " T . " . N + . . .
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
m/z, Da
Residue b b+2 y y+2
R 157.1084 79.0578 956.5524 478.7798
\Y 256.1768 128.5920 800.4512 400.7293
S 343.2088 172.1081 701.3828 351.1951
P 440.2616 220.6344 614.3508 307.6790
E 569.3042 285.1557 517.2980 259.1527
Q 697.3628 349.1850 388.2554 194.6314
| 810.4468 405.7271 260.1969 130.6021
K 938.5418 469.7745 147.1128 74.0600



Peptide sequence 9: STFGSPFNLLTQDAIYSNNFGR

2400 y)é;_ ﬁ 5+2/682 igrm;gmﬁmﬂm@ Mﬁéﬂ@b“ QLmz winmﬁi&ﬂm@g L](.)l yblllz ylszs b1¥113
2200 - 573
2000 -
1800 -
1600 -
21400 ;
g 1200 + 69433
1000 -
800 |
600 | 970.48
:ZZ: 136 2832, . b1 4416 L848 9 0'32 aelLblL 951.4 oAty | 115654 " ‘.‘!5972
0 |I|..I. " .I.IL | .Id.l,ll_l.ﬂ'sg 7 N IS | 7] F A ol bkl %{rsgl 12:34l60 ,f !
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
miz, Da
Residue b b+2 y y+2
S 88.0393 445233 2449.1783 1225.0928
T 189.0870 95.0471 2362.1462 1181.5768
F 336.1554 168.5813 2261.0986 1131.0529
G 393.1769 197.0921 2114.0301 1057.5187
S 480.2089 240.6081 2057.0087 1029.0080
P 577.2617 289.1345 1969.9767 985.4920
F 724.3301 362.6687 1872.9239 936.9656
N 838.3730 419.6901 1725.8555 863.4314
L 951.4571 476.2322 1611.8125 806.4099
L 1064.5411 532.7742 1498.7285 749.8679
T 1165.5888 583.2980 1385.6444 693.3258
Q 1293.6474 647.3273 1284.5967 642.8020
D 1408.6743 704.8408 1156.5382 578.7727
A 1479.7114 740.3594 1041.5112 521.2592
| 1592.7955 796.9014 970.4741 485.7407
Y 1755.8588 878.4331 857.3900 429.1987
S 1842.8909 921.9491 694.3267 347.6670
N 1956.9338 978.9705 607.2947 304.1510
N 2070.9767 1035.9920 493.2518 247.1295
F 2218.0451 1109.5262 379.2088 190.1081
G 2275.0666 1138.0369 232.1404 116.5738
R 2431.1677 1216.0875 175.1190 88.0631



Peptide sequence 10: TFLAGQDNMLSNINTVATR

400 -
380 ]
360 ]
340 ]
320 ]
300 |
280 |
260 |
240 |

2220 ]

£ 200 |

E 180 |
160
140
120 ]
100

80 ]
60
40 ]
20

100

yl

173.

Residue

T

z o r 2 2 00 O > ™

T 4 > < 4 Z

b2

221.13

13

200

2

300

347.21
49.12

322.6f

y3 J} 4 y5
3108142 o+a1l

1+2

400 500

b
102.0550
249.1234
362.2074
433.2445
490.2660
618.3246
733.3515
847.3945
978.4349

1091.5190
1178.5510
1292.5940
1405.6780
1519.7210
1620.7686
1719.8370
1790.8742
1891.9218
2048.0229

600

y6
bl

B+2 b7 | biH
661.37

700 800
m/z, Da

b+2
51.5311
125.0653
181.6074
217.1259
245.6366
309.6659
367.1794
424.2009
489.7211
546.2631
589.7792
646.8006
703.3427
760.3641
810.8880
860.4222
895.9407
946.4646
1024.5151

y8
17+2

900

y9
b9

975.53

y10
b10 b1l

1000 1100

y
2066.0335
1964.9858
1817.9174
1704.8334
1633.7962
1576.7748
1448.7162
1333.6893
1219.6463
1088.6058

975.5218
888.4898
774.4468
661.3628
547.3198
446.2722
347.2037
276.1666
175.1190

1200

12
b12

1292.58

1300

b13

1405.65

1400

y+2
1033.5204
982.9966
909.4623
852.9203
817.4018
788.8910
724.8617
667.3483
610.3268
544.8066
488.2645
444.7485
387.7271
331.1850
274.1636
223.6397
174.1055
138.5870
88.0631

1500



Peptide sequence 11: VPSSVTHFFAN[Dea] TNGTVPLR

420 ]
400 |
380 |
360 |
340 ]
320 |
300 |
280 |
260 ]
240 ]

ﬁ 220 |

£ 200 4

yl
h2

200

Residue

%
P
S
S
%
T
H
F
F

A

N[Dea]

T r << 40 2

b3

y3 y4
B+2 | bobRQ+2y

385.26

400 500

b
100.0757
197.1285
284.1605
371.1925
470.2609
571.3086
708.3675
855.4359

1002.5043
1073.5415
1188.5684
1289.6161
1403.6590
1460.6805
1561.7281
1660.7966
1757.8493
1870.9334
2027.0345

y5|| y6
11+BH12+2

642{39

600

y7

y8

y9

b7|bist2| y164p17+918+2

682.36

781.88

700 800
m/z, Da

b+2
50.5415
99.0679
142.5839
186.0999
235.6341
286.1579
354.6874
428.2216
501.7558
537.2744
594.7878
645.3117
702.3331
730.8439
781.3677
830.9019
879.4283
935.9703
1014.0209

924.97
876,44

973.51

yl1
b10 b1l

1042.56 1088.53| 1189.59

900 1000 1100 1200

y
2045.0451
1945.9767
1848.9239
1761.8919
1674.8598
1575.7914
1474.7437
1337.6848
1190.6164
1043.5480

972.5109
857.4839
756.4363
642.3933
585.3719
484.3242
385.2558
288.2030
175.1190

b12

1300

9.69

1402.77

1400

y+2
1023.0262
973.4920
924.9656
881.4496
837.9336
788.3993
737.8755
669.3461
595.8118
522.2776
486.7591
429.2456
378.7218
321.7003
293.1896
242.6657
193.1315
1446051
88.0631

1500



Peptide sequence 12: VPSSVTHFFANTN[Dea]GTVPLR

420 ]
400 |
380 |
360 |
340 ]
320 |
300 |
280 |
260 ]
240 ]

ﬁ 220 |

£ 200 4

yl
h2

200

Residue

\Y

Z > m nm I 4 < »uw »n T

N[Dea]

T rr o< -+

b3

y3 y4
bB+2 | bob2Q+2Y

385.26

400 500

b
100.0757
197.1285
284.1605
371.1925
470.2609
571.3086
708.3675
855.4359

1002.5043
1073.5415
1187.5844
1288.6321
1403.6590
1460.6805
1561.7281
1660.7966
1757.8493
1870.9334
2027.0345

y5|| y6
11+D12+2

642/39

600

y7

y8

y9

b7|bi542| y164p17+918+2

682.36

781.88

700 800
m/z, Da

b+2
50.5415
99.0679
142.5839
186.0999
235.6341
286.1579
354.6874
428.2216
501.7558
537.2744
594.2958
644.8197
702.3331
730.8439
781.3677
830.9019
879.4283
935.9703
1014.0209

924.97
876,44

973.51

yl1
b10 b1l

1042.56 1088.53| 1189.59

900 1000 1100 1200

y
2045.0451
1945.9767
1848.9239
1761.8919
1674.8598
1575.7914
1474.7437
1337.6848
1190.6164
1043.5480

972.5109
858.4680
757.4203
642.3933
585.3719
484.3242
385.2558
288.2030
175.1190

b12

1300

9.69

1402.77

1400

y+2
1023.0262
973.4920
924.9656
881.4496
837.9336
788.3993
737.8755
669.3461
595.8118
522.2776
486.7591
429.7376
379.2138
321.7003
293.1896
242.6657
193.1315
1446051
88.0631

1500



Peptide sequence 13: IAVPANVPGHFQVFFPAHSGFHQSYFN[Dea] GFSK

440 4
420 ]
400 ]
380 ]
360 ]
340 ]
320 ]
300 ]
280 ]
260 ]

2240 ]

(%}

220 ]

E 200 ]
180 ]
160
140 ]
120
100 ]

80 4
60 ]
40]
20 ]

yl
b2

120.

100

Residue

<O I TMOO®IP>»TTNTT<OTIOTIZ>» TP

Tn

N[Dea]

X o T

y2
ybH23

185.13

200

300

y3| v4
y7+2

400 500

b
114.0913
185.1285
284.1969
381.2496
452.2867
566.3297
665.3981
762.4509
819.4723
956.5312

1103.5996
1231.6582
1330.7266
1477.7950
1624.8635
1721.9162
1792.9533
1930.0122
2017.0443
2074.0657
2221.1342
2358.1931
2486.2516
2573.2837
2736.3470
2883.4154
2998.4424
3055.4638
3202.5322
3289.5643
3417.6592

y5

631.30

600

y6
y[10+2 y12Pa322

789.13

y7 y8 y9 y10

y14y25+916+2 | y17+2 |y18+919+2y20+2 | y21+2

924.43
906.41

995.48

h
050048 979.94

setla1 1053.98 | 1167.05

700 800 900 1000 1100 1200
m/z, Da
b+2 y

57.5493 3435.6698

93.0679 3322.5857
142.6021 3251.5486
191.1285 3152.4802
226.6470 3055.4274
283.6685 2984.3903
333.2027 2870.3474
381.7291 2771.2790
410.2398 2674.2262
478.7693 2617.2048
552.3035 2480.1458
616.3327 2333.0774
665.8670 2205.0189
739.4012 2105.9504
812.9354 1958.8820
861.4618 1811.8136
896.9803 1714.7608
965.5098 1643.7237
1009.0258 1506.6648
1037.5365 1419.6328
1111.0707 1362.6113
1179.6002 1215.5429
1243.6295 1078.4840
1287.1455 950.4254
1368.6771 863.3934
14422113 700.3301
1499.7248 553.2617
1528.2355 438.2347
1601.7698 381.2132
1645.2858 234.1448
1709.3333 147.1128

yl1| y12
y24+42

1293.70
|

1300

1386.14
418.64

1400 1500

y+2

1718.3385
1661.7965
1626.2779
1576.7437
1528.2174
1492.6988
1435.6773
1386.1431
1337.6167
1309.1060
1240.5766
1167.0424
1103.0131
1053.4789
979.9446
906.4104
857.8841
822.3655
753.8360
710.3200
681.8093
608.2751
539.7456
475.7164
432.2003
350.6687
277.1345
219.6210
191.1103
117.5761

74.0600



Peptide sequence 14: TFLAGQDNM[Oxi]LSNINTVATR

160 yl 2 y3 y4 y5 y6 y7 y8 y9
1 b2 b3|  b4|b9+210+2y1168| b13+207 | y15+2b8 bo b10|  bil
150 -
661.36
140
130
120 - 24912
110 |
100 2213 695.38
Za) 90 | 547132 888.49 97552
g 80
T 70 17512 446.28 i
o 347.20 0932 015149
996.44 1088.58
50
40 ] 1241.71
30 1 119160 | 120261 146571
20 1308.50
10

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z, Da

Residue b b+2 y y+2
T 102.0550 51.5311 2082.0284 1041.5179
F 249.1234 125.0653 1980.9808 990.9940
L 362.2074 181.6074 1833.9123 917.4598
A 433.2445 217.1259 1720.8283 860.9178
G 490.2660 245.6366 1649.7912 825.3992
Q 618.3246 309.6659 1592.7697 796.8885
D 733.3515 367.1794 1464.7111 732.8592
N 847.3945 424.2009 1349.6842 675.3457

M[Oxi] 994.4299 497.7186 1235.6412 618.3243
L 1107.5139 554.2606 1088.6058 544.8066
S 1194.5459 597.7766 975.5218 488.2645
N 1308.5889 654.7981 888.4898 444.7485
| 1421.6729 711.3401 774.4468 387.7271
N 1535.7159 768.3616 661.3628 331.1850
T 1636.7635 818.8854 547.3198 274.1636
\Y% 1735.8320 868.4196 446.2722 223.6397
A 1806.8691 903.9382 347.2037 174.1055
T 1907.9168 954.4620 276.1666 138.5870
R 2064.0179 1032.5126 175.1190 88.0631
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Employing the 48 full length 7S globulin-like vicilin sequences aligned in Supplementary Table S1, and S5 identified vicilin protein sequences in Supplementary Table
S5, a pairwise analysis was undertaken using the CLC Main Workbench software (CLCbio, Katrinebjerg, AarhusN, Denmark) to obtain the number of conserved residues,

upper half and percent identity, bottom half, between the proteins. Upper comparison gradient in the pairwise comparison among the sequences referred the distance

NaN¥G 6240y3SVIvIRZAOFISYOVIA



between two sequences, and lower comparison gradient indicated percentage identity between two sequences. The software guided colour gradient will be applied here.

The shades of red and blue colour represent, respectively, the maximal and minimal number of identical residues, or percent of identity, between the sequences.



Distance Matrix

Uncorrected for Multiple Substitutions
Gap weighting is 0.000000

1 2
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0.00
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0.00

4
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.00
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0.00
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95.10
94.18
91.81
96.34
91.58
95.69
93.32
93.32
93.32
92.46
95.69
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22
91.63
83.47
94.44
90.24
94.52
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94.02
93.14
94.82
93.63
93.03
88.98
93.76
93.43
93.43
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95.13
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92.67
89.64

0.00

23

.74
.42
.24

.97
.46
Syl
.08
<97
.63

.87
.39
<35
=35
.35
=29
.39
.44

-97
<23
.00

VCL22_ARATH 1
VCL43 ARATH 2
PAP8S_ARATH 3
VCL21_ARATH 4
XP_013589284.1 5
ROR061EMBS_THECC
VCL_THECC 7
Q15K67_CARIL 8
ROAS5J6V1A4_PRUDU
ROASE4FV72_PRUDU
ROASE4EE27_PRUDU
VCL_PINKO 12
Q7YIC1_JUGNI 13
ROA2I4GN46_JUGRE
ROA2I4GN49_JUGRE
AOA2I4GN4S5_JUGRE
RO0A219D1T7_CANSA
ARM54366.1 18
Bra014536 19
Bra025745 20
Bra033857 21
Bra003060 22
Bra022682 23

Employing the 18 full length 7S globulin-like vicilin sequences aligned in Supplementary Table S1, and S5 identified vicilin protein sequences in Supplementary Table

S5, a Distance matrix was created using the distmat server (https://www.bioinformatics.nl/cgi-bin/emboss/distmat, 3, 08, 2020).
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S1 Table. List of 7S globulin like vicilin sequences.

Sl  Protein name Gene
name

Length Sequences (5'-3') in FASTA format. OS= Organism species

Brassica rapa Chiifu-401

1  B. rapa Chiifu-
401
Candidate-1

2  B. rapa Chiifu
-401
Candidate-2

3 B.rapa Chiifu
-401
Candidate-3

>BraA07g018860.3C B.rapa.Chiifu.Candidate-1
MEKNKRIFTFLLVIMFFHGVMMMRSIGYEGEEEQGGGGRERGGFMMKESRQVIKSEGGEMRVVISPRGRITEKPMHT
GFLTMEPKTLFVPQYLDSNLLIF
IREATLGVICKDEFGEKRLKGGDIYWIPAGSAFYLLNTGRGQRLHVICSIDPSQSLGFETFQPFYIGGGPSSVLAGE
DPDTITSALNVSRPEVQQLMTSQ
VRGPIVHITEHAPTMWTDFLGLRGEEKHKHLKKLLEMKQGTSQEQEFNPWWSWKNIVSSILDVTGEKNRGSGSSKCE
DSYNIYDLKNDFENDYGWSKALD
YDDYEPLRYSGVGVYLVNLTAGSMMAPHMNPTATEYGIVLSGSGETIQVVLPNGTSAMNMRVSPGDVFWIPRYFAFCQ
IASRIAPFEFVGFTTSAYKNRPQ
FLVGSNSLLRSLNLTSLAMAFGVDEGTMKREFVEAQREAVILPTASAAPPHEGEPERFGSDHIFT
>BraA08g021220.3C B.rapa.Chiifu.Candidate-2
MIRFTVLSFEFVVEVLLFACNESSAKTAKYDKSDESVENDDLAAVPSCCGESSPLLIKKDOQWKPIFANKFGOISTVQI
GDGCGGMGPYKIHSITLEPNALM
LPLLLHSDMVEFFVDSGSGILNWVEAQATSTEIRLGDVYRLRPGTVEFYLOSKPVDIFLGTKLKIYAIFSNSQECLHDP
CFGAYSSVTDLLEGFDETILKSA
FGVPEEITIGLMRNRTQPPLIVHDMLTTPSEANTDTDTNTWPLOTRLLKLEFSGDASADSVENKKVKKKKEKKEKKKKP
KKATTEFNVFESEPDFQSPNGQTI
TINRKDLKVLOGSMVGVSMVNLTQGSMMGPHWNPWACEISVVVRGSGMVRVLRNSISRSSSECKNMREFKVEKGDIFA
VPRLHPMAQMSFLNDSLVEVGET
TSAKNNEPQFLAGKNSALWSLDREVLAASEFNVSSEFMIAGLLEAQKEAAVLGCPACAEGELEKLKEDEEKKESPPQOP
POPFQPOPPEEKPQQOPPQPFQPQ
PPOGEPQKPPOGEPQGPEKPFQPOPGOGEPQEPOASMETKMRDEERKREEEEAKKEEEERWKQEEKLWPTQPQWED
>BraA03g060150.3C B.rapa.Chiifu.Candidate-3
MGPYKIHSITLEPNALLLPLLLHSDMVFFVESGSGILNWVEAEATSSETIRRGDVYRLRPGTVEFYLOQSKPIDIFLGTK
LRVYATIFSNTEECLHDPCFEFGAYS
SITDLLFGFDEAILQSAFGVPEEIIGLMTNRTQPPLIVHDMLSTPGEANTYTWQLOPRLLKLFAGYVSAAEKKKKEK
KTKKAKTFNVFESEPDFQSPNGR
TITINRKDLEVLSGSMVGVSMVNLTQASMMGPHWNPWACEISIVLKGSGMVRVLRSSISSTSSSSECKNMREFKVEEG
DIFAVPRLHPMAQMSFINESLVE
IGFTTSARNNEPQFLAGORSALRLLDOEVLAASLNVSSVMIEGLLGAQKDAVVLGCPYCAEGELEKLKVETEMKKRD
DERKREEEEAKKEEEERRKREEE



4

B. rapa Chiifu
-401
Candidate-4

B. rapa Chiifu
Candidate-5

EEEEKQWPPLPQQPPE

>BraA06g029800.3C B.rapa.Chiifu.Candidate-4
MSKFTIIPLCLLTLELCTNSESDONDGVPSSQSPLLVKRHOQRTQLVATEFGEISAVHIGEEYTIQFITLEPNALLLP
LLLHSDMVFEFVHTGSGVLNWVDE
EKERTLELKRGDVFRLRYGTVEFYLHCNLERDEVPEKLRVYATFDVGKCLSDQCLGAYSSTIRDLLWGFDEKTLRSAFA
VPKDVFGRLRDAVKPPLITHAMP
KNRTQGSEEETWGSRLAKLEFVRVEDSIVVDEKDMDALKGSSFGVYMVNLTKGSMMGPHWNPNACETSTVLOQGEGMIR
VVNHPSYQSKNESERFMVEDGDV
FVVPQFYPMAQLSEFVNSSEFMEFMGEFSTSAKTNHPQFLVGONSVLKIFNRDVLATSENMRYATVERLLGAQKDGLLLEC
VSCAEVELSRLMRETIEERRRREE
EEIERRKREEEEAKRQEEERRRREEEEAERKKKAEEEARKREKEREREEEAAKRREEERRRREEEEAERKRKEEEEA
RKREEERKREEEAAKKREEERRK
REKEEEEARKREEAREREEEEAKKREEERRKREEEEAERKRRAEEEAREREEEEAKKREEEKEAARRREEEREKEEE
MAKRREEERQRKEREDVERKKRE
EEEERKRREEEAMRREEERKREEEAAKRAEEERRKREEEAEHKKRPPPQGPQPPIHH

>BraA01g031520.3C B.rapa.Chiifu.Candidate-5
MAINKLTITLFLLISFAVFHCLAFRVEVQEFEPPROEGQEGPGGGSGEGWDEEATKNPYHFGOWSFKNEFFQSKDGEV
KMLPKFTKRSSTLFRGIENYRFL
FOEMEPNTFLVPHHLDADYVEFLVVQGKGVIGEFVTDTANESFQITKGDVVRVPSSVTHFFANTNGTVPLRLAKIAVPA
NVPGHFQVEFFPAHSGFHQOSYFTG
FSKDVLTASEFNIPEELLGRLIRGPQQOOVGOGITIRRVSPEQIKELTEHEHATSPSNKHKDKKDKHKDKDRSTFGSPEN
LLAQDATYSNKFGRYHEAHPKREF
SQLODLDIAVGWVNMTQOGSLEFLPQYNSETTEFVTFVENGCARYEMASPYTFQAEQOQPWEFGPGQEEEVEEEMSGQVHK
IVSRVCKGEVFILPAGHPFAILS
QODENFVAVGFGIHASNSTRTFLAGODNMLSNINTVATRLSFGLGSKLAEKLEFTSONYSHFAPTTPSHQFPEKPKPSE
QSIFNLAGF

Brassica rapa R-0-18

B. rapa R-0-18
Candidate-1

B. rapa R-0-18
Candidate-2

>Bra031669 B.rapa.Rol8.Candidate-1
MEKNKRIFTFLLVIVFFHGVMMMRSIGYEGEEEQGGGGRERGGFMMKESRQVIKSEGGEMRVVISPRGRITEKPMHI
GFLTMEPKTLEVPQYLDSNLLIFIRQGEATLGVICKDEFGEKRLKGGDIYWIPAGSAFYLLNTGRGQRLHVICSIDP
SOSLGFETFQPFYIGGGPSSVLAGFDPDTITSALNVSRPEVOQLMTSQVRGPIVHITEHAPTMWTDEFLGLRGEEKHK
HLKKLLELKQGTSQEQEDNPWWSWKNIVSSILDVTGEKNRGSGSSKCEDSYNIYDRKNDFENDYGWSKALDYDDYEP
LRYSGVGVYLVNLTAGSMMAPHMNPTATEYGIVLSGSGEIQVVLPNGTSAMNMRVSPGDVEWIPRYFAFCQIASRIA
PFEFVGFTTSAYKNRPOFLVGSNSLLRSLNLTSLAMAFGVDEGTMKREVEAQREAVILPTASAAPPHEGEPERFGSD
HIFT

>Bra001262 B.rapa.Rol8.Candidate-2
MIRFTVLSFEFVVEVLLFACNESSAKTAKYDKSDESVENDDLAAVPSCCGEFSSPLLIKKDOQWKPIFANKFGQISTVQI
GDGCGGMGPYKIHSITLEPNALMLPLLLHSDMVFEVDSGSGILNWVEAQATSTEIRLGDVYRLRPGTVEYLQSKPVD
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10

B. rapa R-0-18
Candidate-3

B. rapa R-0-18
Candidate-4

B. rapa R-0-18
Candidate-5

IFLGTKLKIYATFSNSQECLHDPCFGAYSSVTDLLFGFDETILKSAFGVPEEITIGLMRNRTQPPLIVHDMLTTPGEA
NTDTDTNTWPLQTRLLKLFSGDASADSVENKKVKKEKKEKKEKKKKPKKATTFNVFESEPDFQSPNGQTITINRKDL
KVLOGSMVGVSMVNLTQGSMMGPHWNPWACETISVVVRGSGMVRVLRNSISRSSSECKNMRFKVEKGDIFAVPRLHPM
AQMSFLNDSLVEVGFTTSAKNNEPQFLAGKNSALWSLDREVLAASEFNVSSFMIAGLLEAQKEAAVLGCPACAEGELE
KLKEDEEKKESPPQOPPQPFQPOPPGEKPQQOQPPQOQPFQPOQPPOGEPQKPPOGEPQKPPQGEPEGPQKPFQPQPGQGEP
QEPQASMETKMRDEERKREEEEAKKEEEERWKQEEKLWPTQPQWED

>Bra033639 B.rapa.Rol8.Candidate-3
MTKFTVLPLEFVLLFLVLLCTKSWAKSEEFDESSDEENDVAAVPSCCGFSSPLLIKKDQWKPIFGTQFGQISTVQIGE
GCGGMGPYKIHSITLEPNALLLPLLLHSDMVEFFVESGSGILNWVEAEPTSSEIRRGDVYRLRPGTVEFYLQSKPIDIF
LGTKLRVYAIFSNTEECLHDPCFGAYSSITDLLFGFDEAILQSAFGVPEETIIGLMTNRTQPPLTIVHDMLSTPGEANT
YTWQLOVOPRLLKLFAGYVSAAEKKKKEKKTKKAKTEFNVFESEPDFQSPSGRTITINRKDLEVLSGSMVGVSMVNLT
QASMMGPHWNPWACETISIVLKGSGMVRVLRSSISSTSSSSSSSECKNMRFKVEEGDIFAVPRLHPMAQMSEINESLV
FIGFTTSARNNEPQFLAGQRSALRLLDQEVLAASLNVSSVMIEGLLGAQKDAVVLGCPYCAEGELEKLKVETEMKKR
DDERKREEEEAKKEEEERRKREEEEEEEKQWPPLPQQPPE

>Bra004202 B.rapa.Rol8.Candidate-4
MSKFTITPLCLLTLFLCTNSEFSDONDGVPSSQSPLLVKRHOQRTQLVATEFGEISAVHIGEEYTIQFITLEPNALLLP
LLLHSDMVEFFVHTGSGVLNWVDEEKERTLELKRGDVFRLRYGTVEYLHCNLERDEVPEKLRVYATIFDVGKCLSDQCL
GAYSSIRDLLWGFDEKTLRSAFAVPKDVFGRLRDAVKPPLITHAMPKNRTQGSEEETWGSRLAKLFVRVEDVTDHLE
MKPVVNKKKKKKKKKSSAYNVFESDPDFENDNGQSIVVDEKDMDALKGSSEFGVYMVNLTKGSMMGPHWNPNACETIST
VLOGEGMIRVVNHPSYQSKNESERFMVEDGDVEVVPQFYPMAQLSEFVNSSEFMEMGEFSTSAKTNHPQFLVGONSVLKIT
FNRDVLATSFNMRYATVERLLGAQKDGLLLECVSCAEVELSRLMRETEERRRREEEETERRKREEEEAKRQEEERRR
REEEEAERKKKAEEEARKREKEREREEEAAKRREEERRRREEEEAERKRKEEEEARKREEERKREEEAAKKREEERR
KREKEEEEARKREEAREREEEEAKKREEERRKREEEEAERKRRAEEEAREREEEEAKKREEEKEAARRREEEREKEE
EMAKRREEERQRKEREDVERKKREEEEERKRREEEAMRREEERKREEEAAKRAEEERRKREEEAEHKKRPPPQGPQP
PTHH

>Bra0l15564 B.rapa.Rol8.Candidate-5
MAINKLTITLFLLISLAVFHCLAFRVEVQEFEPPRQEGOQEGPGGGSGEGWDEEATKNPYHFGOWSFKNEFFQSKDGEV
KMLPKFTKRSSTLFRGIENYRFLFQEMOPNTFLVPHHLDADYVEFLVVQGKGVIGFVTDTANESFQITKGDVVRVPSS
VTHFFANTNGTVPLRLAKIAVPANVPGHFQVFFPAHSGFHQSYFNGEFSKDVLTASEFNIPEELLGRLIRGPQQEVGQG
ITRRVSPEQIKELTEHEHATSPSNKHKDKKDKHKDKDRSTEFGSPENLLTQDATYSNNFGRYHEAHPKRESQLODLDT
AVGWVNMTQGSLEFLPQYNSETTEVTEFVENGCARYEMASPYTFQGEQQQPWEFGPGQEEEVEEEMSGQVHKIVSRVCKG
EVFILPAGHPFAILSQDENFVAVGFGIHASNSTRTFLAGODNMLSNINTVATRLSFGLGSKMAEKLFTSQONYSHFAP
TTPSHQFPEKPKPSFQSVEFNLVGE

Brassica oleracea

11

PREDICTED: N/A
vicilin [Brassica

oleracea var.

oleracea]

>XP 013589284.1 PREDICTED: vicilin [Brassica oleracea var. oleracea]

MAINKLTITLFLLISLAVFHCLAFRVEVQEFEPPQOEGQEGHGGGSGEGWDEEATKNPYHFGRWSFKNEFE
QOSQEGFVKMLPKFTKRSSTLFRGIENYRFLFQEMOPNTFLVPHHLDADYVFLVVQGKGVIGFVTDTENES
FOITKGDVVRVPSSVTHFFANTNGTVPLRLAKIAVPANVPGHFQVFFPSHSGFHOSYFTGEFSKDVLTASE




NVPEELLGRLIRRPQOQVGQOGIIRRVSPDQIKELTEHAISPSNKHKNKKDKHKDKDRSTFGSPENLLTQD
ATYSNDFGRYHEAHPKKEFSQLODLDIAVGWVNMTQGSLEFLPQYNSETTEFVTEVENGCARYEMASPCTEFQG

EQQQOPWFGPGQEEEV

Pinus koraiensis (Korean pine)

12

Vicilin Pin k
2.0101

N/A

463

>sp |VOVGUO |VCL_PINKO Vicilin Pin k 2.0101 OS=Pinus koraiensis 0X=88728 PE=1

Sv=1
MAFVSLLTILLAISSSSVALTEPVASMADQGVEFPEQHGRGHHGVEFPEEHGRGHHRGGREE
EREENPYVFHSDRFRIRASSEAGEIRALPNFGEVSELLEGISRYRVTCIEMKPNTVMLPH
YIDAKWILYVTGGRGYIAYVQONELVKRKLEEGDVEFGVPSGHTEFYLVNNDDHNSLRIASL
LRTESTMRGEYEPEFYVAGGRNPETVYSAFSDDVLEAAFNTDVOKLEHIFGAHRRGVIFYA
NEEQIREMMRRGGESAESTSASEQPKPENLRNQKPDFENDNGREFTRAGPKDNPEFLDSVDV
TVGFGVLNPGTMTAPSHNTKATSIATVMEGEGRIEMACPHLGQEHGWSSPRERGHQODINY
ERVRARLRTGTVYVVPAGHPITEIASTNGRLEILWEFDINTSGNEREFLAGKNNVLOTLEK
EVRHLSFNIPRGEEIEEVLQAQKDQVILRGPOQRORRDEPRSSS

Prunus dulcis (Almond) (Amygdalus dulcis)

13

14

Vicilin

PREDICTED:
vicilin

N/A

ALMOND
_2B01753
3

547

534

>tr|AOAS5J6V1A4 |AOASJ6VIA4 PRUDU Vicilin OS=Prunus dulcis 0X=3755 PE=4 Sv=1

MAIKITIKASYKLPFFFFFLSTLFLXSSSVTPLINALSDYHNQKCQQSICRGVGGRHSLL
RSKDHPODAREEYFYCSQSCGTSEDPEQCETECRERFDEQLKKEAEEQOKGQEEEEEEGP
TENPNPYYFPKFGLRPRFLAEEGAYFVLGSFARLSHLLRGRIONYRAALLQTTPGTEVLP
YHLDAESIFVVWNGRGTLTLVMKDTKOSFKIENGDVIRVPAGATTYLINNHTTENLSLVQ
LFQPVNTPDLFEEFFPAGYKDPEPGSDYSFLHGTESYYSVESNDLLEAAFDVPREQLEKA
FGOQKREGMITRASKEQLDALSKQAYPWWRKLVPWSMGSDLNENLLSQRPLHSNNYGKE'Y
EASPQEFKQLODMNVSVAMLDINPEAMMVPHYNSKATYLMMVVDGMGYFEMACPKETIPA
SEEEMEYQEEQADQQSGVESKVSGKLSLGDVEVIPAGHPVSIVAQNNNNNNNNNGNONQK
LRIVGEFGINAGNNIRNFLAGQEGNIMKOMEREATQLTFGQEMEQVLTSQKQSYFVPASRR
GSSTEKA

>tr |AOASE4FVT72|AOASE4FV72 PRUDU PREDICTED: vicilin OS=Prunus
GN=ALMOND 2B017533 PE=4 SV=1
MGNRVLGFGVLLLVMWYGVSVAVGYTGDPDEDWGRKKEEREGRPGSGDMRRPEYEKPESE
KEDWYLLPHSRQVVKTEAGEMSVVMRVGGRVVDKPMHIGEFITMEPKSLFIPQYLDSNLVL
FVRRGEAKVGLIYRDELGERRLKSGDVYRIPAGSPEYLVNTGEGQRLHIICSLDTSESLG
LGSMQOSFFIGGGSNPQSVLAGFDHDILTNAFNVSSSELMEVLTSQQOKGPIVYLSDSHSPN
LWAKFLOLKEQDRLOEMKKMVDEFQQEPDHHQODQTQTWSWRKLLNSVEFGAGSDDNKKRAED
YDKGKGKAPHSYNLYDRKPDFRNNYGWSMELDESDYAPLKDSGVGVYLVNLTAGAMMAPH
VNPTATEYGIVLRGSGTIQIVEFPNGTSAMNTNVQODGDVEWVPRYFPFCQIASRSGALEFEFF
GFTTSARKNRPQFLAGASSVLOTIRGPELAAAFGVSEDRLRKEFIDAQREAVILPSAQAAP
PYKEDRQQOPREEDEKKQPREGDERKQPKGDDRGTFERVPEVIKSFGTDMEMGED

dulcis 0OX=3755



15

16

17

PREDICTED:

vicilin

PREDICTED:

vicilin

PREDICTED:

vicilin seed

ALMOND
_2B02300
4

ALMOND
_2B02114
4

ALMOND
_2B03265
0

514

811

689

>tr|AOASE4EE27 |AOASE4EE27 PRUDU PREDICTED: vicilin OS=Prunus
GN=ALMOND_2BOZ3004 PE=4 SvV=1
MALKSKLLLVALLLSVLEFLSVYVASATQODPELKQCRHQCEHQQGEFDSKQREQCEQGCDKY
IKOQKREEEKHRRKSEGGGSEFYPISETGRAQEEEEEFQGRQOQODONPYFFEDEHFETRVQT
EEGRFOLLOQKFTERSDLLRATIENYRIGFLVTKPHAFVAPSHFDADTVLEVFQGRPAVTIV
RGEKRETHNLEHGDLFRIPAGTPVYMVNRDENEKLFIVNEFMKPVSVPGEYEAFYAAGGEN
PESFFKAFSPOVLOQAALKTEINKLERLEFGOORQOGSITRASKEPIKKLSQOHGQGGSEGFEFL
PFHGGQSSSDAFNLEFSKHPSQANKFGRLFEADENDFKQLODLDLLVSFANITQGAMVGPY
FNSRATKISFVLDGEGYFEMACPHVSSTGROQEPQPQPEQOPQPQQORRKSSPRYQKISGNL
RRGAVFVAPAGHPMTAIASRNSNLQIICFEVNAHDNIRVPLVGKKNVVSQFDREAKELAF
NVPAREVDRIFNNQDDEFFFEGPNEQPEHGRAYA
>tr|AOA5E4EZP4|AOA5E4EZP4_PRUDU PREDICTED: wvicilin OS=Prunus
GN=ALMOND_2BO21144 PE=4 SV=1
MVIHIKPRLPLFLFLSLLFLAFSVSFTLGODREQHCQKRCOQDFKRPITHSECIYQCRMWG
PWSLPPAESSNHHKQQOQOHEQEQQCKQRCOPOHGHRQOQOOOCOQECYEQIRQQREREEMOO
MCQQSCEMQGSGGQOOORQOQCOROCEQQVEQLKQCQLRCOMOGOGOOQEQCQRTCRQELE
DOORROOQEQGPGGGDNKLEDETLNGEPRRRFEQCMOGCERQQQOGQGEQEQCPRQCREQF
DKEKRQYQQCKQSCEKSSQHDDEKRQCKQQCKQQISLOQGGGNQEEDDDALNGSGYGGAK
ERFEQCKLSCQSQOGQGQQEQCPKQCKQQFEHEKHQYKQCKRGCENQARDDVQKEQCKQQ
CTQOQOMSQQYGOQOQEGSTGGGGLNQQQEEEGOMGSQGQSQOSQSQSNNPFYFPSHREFQPRFQ
SNEGGLYVLERFTQROSEVLRGIKNYRLATIFEARPNTFVLPHHCDAEAIYVVLSGQCTCT
LLMQODRKESFNMEHGDVIRVPAGATTYLVNNNSDKTLRIAKLLOPVNNPGRFEEFFPAGS
RNSESYFSVEFSNDILESAFNTPREQLEHGEFKQGQQQOQGQOGIVMRAPREQLOQALSQAASSR
RRGDRQSQGPEFNLRQQRPVHSNNYGQFFEARPEEFNQLQDMDASVSCIEINQQAMMVPHE
NSKATHLIMVVEGKGLVEMACPYLANQSQEIMGQQOEQQGEQSGRYMKVTAQLSPGDVEVI
PAGHPVALVAQNONLRILGFGLYAQNNKRNEFLAGQEDNI IMHMDREARQLAFGPEMEQIF
SKQQOSYFVPTQQOGRSRNQHLSSILEFAGVI
>tr|AOA5E4E244|AOA5E4E244_PRUDU PREDICTED: vicilin OS=Prunus
GNIALMOND_2B03265O PE=4 SvV=1
MLNNKSSNQOPFPFTFFILLFIGLSLPAAKAILRNEEQYGSGASAAAAGSLVKRDQRRAL
VVTEYGEISSIDISDGHRGPYHIQFITLEPNSLFLPVLLHADMVFYVHTGSGRLSWGDED
DIKRVAIKRGDLFRLRPGSIFEFVQSDLOAERQKLRIYAIFATNTDDDLYDPAIGAYSSVR
DLVRAFDPKVLRSAFKVSDEVIESIINGTDQSGIVHAVPTKKETFWDLEARFLKTFLTGK
DGSAEFNKNKKKTKTYNIFDEGPDFKNCNGWSLTVNKKNSQLLKGSNIGLFMVNLTKGSMM
GPHWNPRATEIAIVLHGQGMVRVVCSSTAAKKSECKSMRLRVHEGDVFAVPREFHPMAQMS
FNNDSLVFMGEFSTTTRRNYPQFLAGKYSVLQOSLDKOQVLAASENVSNTTVDQLLAAQADSV
IIDCTSCAEEEERRMMEEIEKEREEEEAKKWEEEEARKRAEEKEQRKREEEEAARKREEE
EAAARKREEEAAAARQREEEAAAARQREEEEAAARQREKEQEAERQREEEQAAKQREEEE

dulcis 0X=3755

dulcis 0OX=3755

dulcis 0OX=3755



AKKREGEGRQREEERRQEEETERERQQQOKEWERRGQEAQTEQEEARRQQEEREGKERPEE
SAREEEGRQREEERRQEEETERERQQQOKEWERREQEAQTEQEEARRQQEEREGKERPEES
AGRQPEEREGGGRGIDVEEGRRYLRVLKV

18 PREDICTED: ALMOND 332 >tr |AOASE4GFZ8 |AOASE4GFZ8 PRUDU PREDICTED: vicilin seed OS=Prunus dulcis
vicilin seed _2B02859 0X=3755 GN=ALMOND 2B028594 PE=4 SvV=1
4 MGKDRNGSVQERRSKSSEKEDENERKSEKATEHSDSQSEEDRKRRKSRRKARESSQSSDE

KRVRSDRRKRGSRRRYSSESDSDSDSKSESEESGSDSASESESESESDSDRRRKRKRRKE
KDDDRERKRRRREKEKKRRREEERKKKKEKRKKKRKEKKEKGNKGAVTNSWGKYGIIRET
DMWNKRPEFTAWLAEVKQVNLEHLPNWEEKQMFKQFMEDHNTATEFPSKKYYSLDAYYRHK
LEKEIKKGYKKVGQTERTVENDEEQRRQEMMRVREKQKEEEVEALKRSMOSGLAQAMKEQ
AQLREEMAYQYKIGNFEAAAATIQRRLDPDAAV

Juglans regia (English walnut)

19 Vicilin-like N/A 593 >tr|Q9SEW4 |Q9SEW4 JUGRE Vicilin-like protein (Fragment) OS=Juglans regia

protein 0X=51240 PE=2 SV=1
RGRDDDDEENPRDPREQYRQCQEYCRRQGQOGORQOQOQCQIRCEERLEEDQRSQEERERRR
GRDVDDONPRDPEQRYEQCQQQCERQRRGQEQTLCRRRCEQRRQOEERERQRGRDRQDPQ
OQYHRCQRRCQIQEQSPERQRQCQOORCERQYKEQQGRERGPEASPRRESRGREEEQQRHN
PYYFHSQSIRSRHESEEGEVKYLERFTERTELLRGIENYRVVILDANPNTSMLPHHKDAE
SVAVVTRGRATLTLVSQETRESEFNLECGDVIRVPAGATVYVINQDSNERLEMVKLLQPVN
NPGQFREYYAAGAKSPDQSYLRVEFSNDILVAALNTPRDRLERFFDQQEQREGVITIRASQE
KLRALSQHAMSAGQRPWGRRSSGGPISLKSESPSYSNQFGQFFEACPEEHRQLQEMDVLV
NYAETKRGAMMVPHYNSKATVVVYVVEGTGRYEMACPHVSSQSYEGQGRREQEEEESTGR
FOQKVTARLARGDIFVIPAGHPIAITASONENLRLLGEDINGENNQRDFLAGONNIINQLE
REAKELSFNMPREEIEETFESQMESYFVPTERQSRRGQGRDHPLASILDFAFF

20 vicilin-like seed LOC10899 681 >tr |AOA2I4F3W3|AOA2I4F3W3 JUGRE vicilin-like seed storage protein At2gl18540

storage protein 5264 0S=Juglans regia 0X=51240 GN=LOC108995264 PE=4 Sv=1

At2918540 MITISSQQLSSLDHLOEKTMRNIALISPFSFLFLLLILCQYSFENLHAAEAFNVSDVGPLV
KKDERRSLVATEYGEVTATDISDGIRGLYHLQFITLEPNSLFLPVLLHADMVEYVHTGSG
RLRWAEDDDNQMKRVNLRRGDIYMLQAGSTIFYVKSSLEPERKKLRTITHAMEFSNTPDDSYDP
LIGAYSSIRNLVRGFDKRVLRAAFKVPEDVIDDITQGTPAPAIVHAVQTKEENFWELEAR
FLKVFLGGKGGMTFNKKKKIRAYNILDADPDFENCNGWSLTVTRRNANLLKGSNIGLFMV
NLTKGSMMGPHWNPMATETATVLQGQGMVRVICSSSAKKPECKNMRLMVKEGDVFAVPRFE
HPMAQMSENNDSEFVEFMGEFSTTRRRNHPQFLAGKSSVLQTLDKQALAVSEFNVTNSTIDQLL
SGOADSFILECTSCAEEEKITLEEEIEREREEEKARKREREEREREEREREEEEARKREE
EARKREEREEKEREEREEKEARKREEEARKRQEEEEARKREEEEERREKKEAESKQEEER
RRREEEKEQRQEEEGRREREERESERREREREEQEQEERQKEEEKRRQEEAEWEEEEARR
EEERRRRRQEEEEEARREREREKERRRWEEARREREIQEPAGRQPEEREEQRRQNEKATS
EEQEEEDSREGGRRAPRMRWI



21

22

23

LOC10898 796
4611

vicilin-like
antimicrobial
peptides 2-2
isoform X1

LOC10900 523
9328

vicilin-like seed
storage protein
At2g28490
isoform X1

LOC10898 789
4611

vicilin-like
antimicrobial
peptides 2-3
isoform X2

>tr|AOA2I4DYEO|AOA2I4DYES JUGRE vicilin-like antimicrobial peptides 2-2
isoform X1 OS=Juglans regia 0X=51240 GN=LOC108984611 PE=4 SV=1

MVIKAKIPLFLFLSALFLALVCSSLALETEDLSNELNPHHDPESHRREFQQCQERCQOREE
RGOROAQOCORRCEEQLREREREREREEVVNPRDPROQQYEQCRETCEKQDPROOPQCERR
CERQFQEQEERERRERGRGKGDDDQENPRDPREQYRQCQEHCRRQGKGOROQOQOQOCQOSRCE
ERFEEEQRRQEERERRRGRDDDDEENPRDPREQYRQCQEYCRROGOQGOROQQOQOCQOSRCEE
RLEEEQRSQEERERRRGRDVDDONPRDPEQRYEQCQQOQCERQRRGOQEQTLCRRRCEQRRQ
QEERERQRGRDRODPQQOOYHRCQRRCOQIQEQSPERQRQOQCOQORCERQYKEQQGRERGPEAS
PRRESRGREEEQQORHNPYYFHSQSIRSRHESEEGEVKYLERFTERTELLRGIENYRVVIL
DANPNTEFMLPHHKDAESVAVVTRGRATLTLVSQETRESENLECGDVIRVPAGATVYVINQ
DSNERLEMVKLLOQPVNNPGOQFRFEFVVLOEYYAAGAKSPDQSYLRVEFSNDILVAALNTPR
DRLERFEFDQOEQREGVIIRASQEKLRALSQHAMSAGOQRPWGRRSSGGPISLKSERPSYSN
QFGQFFEACPEEHRQLOQEMDVLVNYAETKRGAMMVPHYNSKATVVVYVVEGTGRYEMACP
HVSSQOSYEGOGRREQEEEESTGRFOKVTARLARGDIFVIPAGHPIAITASONENLRLLGE
GINGENNQRNFLAGONNIINQLEREAKELSEFNMPREEIEEIFESQOQMESYEVPTERQSRRG
QGRDHPLASILDFAFF

>tr |AOA2I4GN49|AOA2I4GN49 JUGRE vicilin-like seed storage protein At2g28490
isoform X1 OS=Juglans regia 0X=51240 GN=LOC109009328 PE=4 SV=1

MKAKMGNRATLLMLVLVLCYGMAKAMAVSFAEEEDFGREKEERKEREQRRSEREEGEEET
DDREFLLODSKSVMRTEAGEMRVIKSLGGKIWDRPLHIGFITMEPQTLEFIPQYLDSSLMIF
IRRGEAKIGLIYKDELGERRLKTGDLYRIPAGSAFYLVNTAEGOQRLHIICSIDPSESLGI
GTFOSFFIGGGKYPTSVLAGFERETLSNAFNVSEFSEVODILSROREGPIVYVPESHSPSV
WIKFLOMKERDRLOHLKKLVDFHEPRDDXEEEEEEQQQQITWSWRKLLNSVLGKEPSKRG
DKRTRRTPDSYNLYKRRPDERNNYGWSVALDESDYTPLKHSGISVFLVNLTAGSMMAPHV
NPTATEYGIVLSGSGTIQIVYPNGTSAMNAKISEGDVEWVPKYFPEFCQIASRTGPLEFFG
FTTSARTNRPQFLVGASSILRTMLGPELAAAFGVSEDKLOREVYAQEEAVILPSPKAAPP
NEKMKSKKTGEKEKEKEKEKERMFEEVPKVIKSFGTEMIMGED

Juglans regia (English walnut)

>tr |AOA2I4DYF1|AOA2I4DYF1 JUGRE vicilin-like antimicrobial peptides 2-3
isoform X2 0OS=Juglans regia 0X=51240 GN=LOC108984611 PE=4 SV=1

MVIKAKIPLFLFLSALFLALVCSSLALETEDLSNELNPHHDPESHRREFQQCQERCQREE
RGOROQAQQCORRCEEQLREREREREREEVVNPRDPROQQYEQCRETCEKQDPROOPQCERR
CERQFQEQEERERRERGRGKGDDDQENPRDPREQYRQCQEHCRRQGKGORQOQQQCOSRCE
ERFEEEQRRQEERERRRGRDDDDEENPRDPREQYRQCQEYCRRQGQOGORQQOQQOCQOSRCEE
RLEEEQRSQEERERRRGRDVDDONPRDPEQRYEQCQQQCERQRRGOEQTLCRRRCEQRRQ
QEERERQRGRDRODPQOOQYHRCQRRCOIQEQSPERQRQCOORCERQYKEQQGRERGPEAS
PRRESRGREEEQQRHNPYYFHSQSIRSRHESEEGEVKYLERFTERTELLRGIENYRVVIL
DANPNTFMLPHHKDAESVAVVTRGRATLTLVSQETRESFNLECGDVIRVPAGATVYVINQ



24

25

26

vicilin-like seed LOC10900 523
storage protein 9328

At2928490

isoform X2

vicilin-like seed LOC10900 523
storage protein 9328

At2g28490

isoform X3

vicilin-like 593
protein precursor,

partial [Juglans

regia]

DSNERLEMVKLLQPVNNPGQFREYYAAGAKSPDQSYLRVFSNDILVAALNTPRDRLERFF
DOQOEQREGVITIRASQEKLRALSQHAMSAGQRPWGRRSSGGPISLKSERPSYSNQFGQFFE
ACPEEHRQLQEMDVLVNYAEIKRGAMMVPHYNSKATVVVYVVEGTGRYEMACPHVSSQSY
EGQGRREQEEEESTGRFQKVTARLARGDIFVIPAGHPIAITASOQNENLRLLGFGINGENN
ORNFLAGONNIINQLEREAKELSFNMPREEIEEIFESQMESYFVPTERQSRRGQGRDHPL

ASILDFAFF

>tr |AOA2I4GN45|AOA2I4GN4S5 JUGRE vicilin-like seed storage protein At2g28490
isoform X2 0OS=Juglans regia 0X=51240 GN=LOC109009328 PE=4 SV=1
MKAKMGNRATLLMLVLVLCYGMAKAMAVSFAEEEDFGREKEERKEREQRRSEREEGEEET
DDRFLLODSKSVMRTEAGEMRVIKSLGGKIWDRPLHIGFITMEPQTLFIPQYLDSSLMIF
TRRGEAKIGLIYKDELGERRLKTGDLYRIPAGSAFYLVNTAEGQRLHITICSIDPSESLGI
GTFQSFFIGGGKYPTSVLAGFERETLSNAFNVSEFSEVQDILSROQREGPIVYVPESHSPSV
WTKFLOMKERDRLOQHLKKLVDFHEPRDDDEEEEEEQQQQTITWSWRKLLNSVLGKEPSKRG
DKRTRRTPDSYNLYKRRPDFRNNYGWSVALDESDYTPLKHSGISVFLVNLTAGSMMAPHV
NPTATEYGIVLSGSGTIQIVYPNGTSAMNAKISEGDVFWVPKYFPFCQIASRTGPLEFFG
FTTSARTNRPQFLVGASSILRTMLGPELAAAFGVSEDKLOQRFVYAQEEAVILPSPKAAPP
NEKMKSKKTGEKEKEKEKEKERMFEEVPKVIKSFGTEMIMGED

>tr |AOA2I4GN46|AOA2I4GN46 JUGRE vicilin-like seed storage protein At2g28490
isoform X3 0OS=Juglans regia 0X=51240 GN=LOC109009328 PE=4 SV=1
MKAKMGNRATLLMLVLVLCYGMAKAMAVSFAEEEDFGREKEERKEREQRRSEREEGEEET
DDRFLLODSKSVMRTEAGEMRVIKSLGGKIWDRPLHIGFITMEPQTLFIPQYLDSSLMIF
IRRGEAKIGLIYKDELGERRLKTGDLYRIPAGSAFYLVNTAEGQRLHTIICSIDPSESLGT
GTFQSFFIGGGKYPTSVLAGFERETLSNAEFNVSEFSEVODILSROQREGPIVYVPESHSPSV
WTKFLOMKERDRLQHLKKLVDFHEPRDDDEEEEEEQQQQITWSWRKLLNSVLGKEPSKRG
DKRTRRTPDSYNLYKRRPDFRNNYGWSVALDESDYTPLKHSGISVFLVNLTAGSMMAPHV
NPTATEYGIVLRGSGTIQIVYPNGTSAMNAKISEGDVEFWVPKYFPFCQIASRTGPLEFFG
FTTSARTNRPQFLVGASSILRTMLGPELAAAFGVSEDKLQRFVYAQEEAVILPSPKAAPP
NEKMKSKKTGEKEKEKEKEKERMFEEVPKVIKSFGTEMIMGED

>AAF18269.1 vicilin-like protein precursor, partial [Juglans regia]
RGRDDDDEENPRDPREQYRQCQEYCRRQOGQGOROQQOQCQIRCEERLEEDQRSQEERERRRGRDVDDQNPR
DPEQRYEQCQQQCERQRRGQEQTLCRRRCEQRRQOEERERQRGRDRODPQOQYHRCQRRCQIQEQSPERQ
ROCQORCERQYKEQQGRERGPEASPRRESRGREEEQQRHNPYYFHSQSTIRSRHESEEGEVKYLERFTERT
ELLRGIENYRVVILDANPNTSMLPHHKDAESVAVVTRGRATLTLVSQETRESFNLECGDVIRVPAGATVY
VINQDSNERLEMVKLLOPVNNPGQFREYYAAGAKSPDQSYLRVFSNDILVAALNTPRDRLERFEFDQOEQR
EGVIIRASQEKLRALSQHAMSAGQRPWGRRSSGGPISLKSESPSYSNQFGQFFEACPEEHRQLOEMDVLV
NYAETKRGAMMVPHYNSKATVVVYVVEGTGRYEMACPHVSSQSYEGQGRREQEEEESTGRFQKVTARLAR
GDIFVIPAGHPIAITASONENLRLLGEFDINGENNQRDFLAGONNIINQLEREAKELSEFNMPREEIEETIFE
SOMESYFVPTERQSRRGQGRDHPLASTILDFAFF




Juglans nigra (Black walnut) (Wallia nigra)

27 Vicilin seed N/A 481
storage protein

28 Vicilin seed
storage protein,
partial [Juglans
nigra]

>tr|Q7Y1IC1|Q7Y1C1 JUGNI Vicilin seed storage protein (Fragment) OS=Juglans
nigra 0X=16719 PE=2 Sv=1
GRDRQODPQOQOYHRCQRRCQIQEQSPERQRQCOQRCERQYKEQQGRERGPEASPRRESKGR
EEEQQRHNPYYFHSQSTIRSRHESEEGEVKYLERFAERTELLRGIENYRVVILDANPNTEM
LPHHKDAESVIVVTRGRATLTLVSQETRESFNLECGDVIRVPAGATEYVINQDSNERLEM
VKLLOPVNNPGQVREYYAAGAKSPDQSYLRVFSNDILVAALNTPRDRLERFFDQQEQREG
VITIRASQEKLRALSQHAMSAGQRPWGRRSSGGPISLKSERPSYSNQFGQFFEACPEEHRQ
LOEMDVLVNYAEIKRGAMMVPHYNSKATVVVYVVEGTGRYEMACPHVSSQSFEDQGRREQ
EEEESTGRFQKVTARLARGDIFVIPAGHPIATTASONENLRLLGFGINGENNQRNFEFLAGQ
NSIINQLEREAKELSFNMPREETIEETIFESQMESYFVPTERQSRRGQGRDHPLASTILGFAF

F

>AAM54366.1 vicilin seed storage protein, partial [Juglans nigral]
GRDRQDPQQOYHRCQRRCQIQEQSPERQRQCOQRCERQYKEQQGRERGPEASPRRESKGREEEQQRHNPY
YFHSQSTIRSRHESEEGEVKYLERFAERTELLRGIENYRVVILDANPNTFMLPHHKDAESVIVVTRGRATL
TLVSQETRESFNLECGDVIRVPAGATEYVINQDSNERLEMVKLLOPVNNPGQVREYYAAGAKSPDQSYLR
VEFSNDILVAALNTPRDRLERFFDQOEQREGVITIRASQEKLRALSQHAMSAGQRPWGRRSSGGPISLKSER
PSYSNQFGQFFEACPEEHRQLOEMDVLVNYAETKRGAMMVPHYNSKATVVVYVVEGTGRYEMACPHVSSQ
SFEDQGRREQEEEESTGRFQKVTARLARGDIFVIPAGHPIAITASONENLRLLGFGINGENNQRNFLAGQ
NSIINQLEREAKELSFNMPREEIEEIFESQMESYEFVPTERQSRRGQGRDHPLASTILGFAFFE

Carya illinoinensis (Pecan)

29  7Svicilin peclalal 784

>tr|B3STU7|B3STU7 CARIL 7S vicilin (Fragment) OS=Carya illinoinensis 0X=32201
GN=peclalal PE=2 SV=1
ARGFLSALFLALVCSSLALETEDLSNELNPHHDPESHRWEFQQCQERCQHEERGORQAQQ
CORRCEEQLREREREREREEIVDPREPRKQYEQCRETCEKQDPRQQPOQCERRCERQFQEQ
QERERRERRRGRDDDDKENPRDPREQYRQCEEHCRRQGQOGQOROQQQCQSRCEERFEEEQR
ROEERERRRGRDNDDEENPRDPREQYRQCQEHCRRQOGQGQOROOQQCQSRCEERLEEEQRK
QEERERRRGRDEDDONPRDPEQRYEQCQQQCERQRRGQEQQLCRRRCEQQOROQOEERERQR
GRDRQODPQOOYHRCQRRCOTQEQSPERQROCQQORCERQYKEQQGREWGPDQASPRRESRG
REEEQORHNPYYFHSQGLRSRHESGEGEVKYLERFTERTELLRGIENYRVVILEANPNTF
VLPYHKDAESVIVVTRGRATLTFVSQERRESEFNLEYGDVIRVPAGATEYVINQDSNERLE
MVKLLOQPVNNPGQFREYYAAGAQSTESYLRVESNDILVAALNTPRDRLERFFDQOEQREG
VIIRASQEKLRALSQHAMSAGQRPWGRRSSGGPISLKSQRSSYSNOQFGQFFEACPEEHRQ
LOEMDVLVNYAEIKRGAMMVPHYNSKATVVVYVVEGTGRFEMACPHDVSSQSYEYKGRRE
QEEEESSTGQFQKVTARLARGDIFVIPAGHPIAITASONENLRLVGEFGINGKNNQRNFELA
GONNIINQLEREAKELSEFNMPREEIEEIFERQVESYFVPMERQSRRGOQGRDHPLASILDFEF
AGFF



30 VicilinCari pec2ala 792 >sp|B3STU4|VCL _CARIL Vicilin Car i 2.0101 OS=Carya illinoinensis 0X=32201
2.0101 GN=pec2ala PE=1 SV=1
MVTKAKIPLFLFLSALFLALVCSSLALETEDLSNELNPHHDPESHRWEFQQCQERCQHEE
RGORQAQQCQRRCEEQLREREREREREETIVDPREPRKQYEQCRETCEKQDPRQQPQCERR
CERQFQOEQQERERRERRRGRDDDDKENPRDPREQYRQCEEHCRRQOGQGQRQQOQQCQSRCE
ERFEEEQRRQEERERRRGRDNDDEENPRDPREQYRQCQEHCRRQGQOGQORQOQOQOQCQSRCEE
RLEEEQRKQEERERRRGRDEDDONPRDPEQRYEQCQQQCERQRRGOEQQLCRRRCEQQRQ
QEERERQRGRDRQODPQOQYHRCQRRCQTQEQSPERQRQCOQRCERQYKEQQGREWGPDQA
SPRRESRGREEEQQRHNPYYFHSQGLRSRHESGEGEVKYLERFTERTELLRGIENYRVVI
LEANPNTFVLPYHKDAESVIVVTRGRATLTEFVSQERRESFNLEYGDVIRVPAGATEYVIN
ODSNERLEMVKLLOQPVNNPGQFREYYAAGAQSTESYLRVFSNDILVAALNTPRDRLERFF
DOQEQREGVITIRASQEKLRALSQHAMSAGQRPWGRRSSGGPISLKSQRSSYSNQFGQFFE
ACPEEHRQLQEMDVLVNYAEIKRGAMMVPHYNSKATVVVYVVEGTGRFEMACPHDVSSQS
YEYKGRREQEEEESSTGQFQKVTARLARGDIFVIPAGHPIATITASONENLRLVGEFGINGK
NNQRNFLAGONNIINQLEREAKELSFNMPREETIEETIFERQVESYFVPMERQSRRGQGRDH

PLASILDFAGFF
31 Putative vicilin- N/A 102 >tr|Q15K67|Q15K67 CARIL Putative vicilin-like seed storage protein (Fragment)
like seed storage OS=Carya illinoinensis 0X=32201 PE=4 SV=1
pﬂﬁdn GRDRQDPOQOQOYHRCQRRCQTQEQSPERQRQCOQORCERQYKEQQGREWGPDQASPRRESRG

REEEQORHNPYYFHSQGLRSRHESGEGEVKYLERFTERTELL

Phaseolus vulgaris (Kidney bean)
(French bean)

32 Phaseolin, beta- N/A 421 >sp|P02853 | PHSB_PHAVU Phaseolin, beta-type OS=Phaseolus vulgaris 0X=3885 PE=1
type Sv=2

MMRARVPLLLLGILFLASLSASFATSLREEEESQDNPFYFNSDNSWNTLFKNQYGHIRVL
QRFDQOSKRLONLEDYRLVEFRSKPETLLLPQQADAELLLVVRSGSATILVLVKPDDRREY
FFLTSDNPIFSDHQKIPAGTIFYLVNPDPKEDLRITIQLAMPVNNPQIHEFFLSSTEAQQS
YLOQEFSKHILEASFNSKFEEINRVLFEEEGQQEGVIVNIDSEQIKELSKHAKSSSRKSLS
KODNTIGNEFGNLTERTDNSLNVLISSTIEMEEGALEFVPHYYSKAIVILVVNEGEAHVELV
GPKGNKETLEYESYRAELSKDDVEVIPAAYPVATIKATSNVNEFTGFGINANNNNRNLLAGK
TDNVISSIGRALDGKDVLGLTFSGSGDEVMKLINKQSGSYFVDAHHHQQEQQKGRKGAFV
Y

Theobroma cacao (Cacao)

33 Vicilin CSv 525 >sp Q43358 |VCL THECC Vicilin OS=Theobroma cacao 0X=3641 GN=CSV PE=2 SV=1
MVISKSPFIVLIFSLLLSFALLCSGVSAYGRKQYERDPROQYEQCQORRCESEATEEREQE
QCEQRCEREYKEQORQOEEELQRQYQQCQGRCOEQQOQGQOREQOQCORKCWEQYKEQERGE
HENYHNHKKNRSEEEEGQORNNPYYFPKRRSFOQTRFRDEEGNFKILQRFAENSPPLKGIN



DYRLAMFEANPNTFILPHHCDAEAIYEFVTNGKGTITEVTHENKESYNVQRGTVVSVPAGS
TVYVVSQDNQEKLTIAVLALPVNSPGKYELFFPAGNNKPESYYGAFSYEVLETVENTQRE
KLEEILEEQRGQKRQQOGQQGMEFRKAKPEQIRATISQQATSPRHRGGERLAINLLSQSPVYS
NONGRFFEACPEDEFSQFQONMDVAVSAFKLNQGATIFVPHYNSKATFVVEVTDGYGYAQMAC
PHLSRQSQGSQSGRODRREQEEESEEETFGEFQOQVKAPLSPGDVEFVAPAGHAVTFFASKD
QPLNAVAFGLNAQNNQRIFLAGRPFFLNHKONTNVIKFTVKASAY
34 Vicilin-A, TCM_020 566 >tr|AOAQ061EM85|AOAO061EM85 THECC Vicilin-A, putative OS=Theobroma cacao
putative 665 0X=3641 GN=TCM 020665 PE=4 SV=1

MVISKSPFIVLIFSLLLSFALLCSGVSAYGRKQYERDPRQOYEQCQRRCESEATEEREQE
QCEQRCEREYKEQORQOEEELQRQYQQOCQGRCQOEQQOQGOREQOQCORKCWEQYKEQERGE
HENYHNHKKNRSEEEEGQQORNNPYYFPKRRSFQTRFRDEEGNFKILOQRFAENSPPLKGIN
DYRLAMFEANPNTFILPHHCDAEAIYFVTNGKGTITFVTHENKESYNVQRGTVVSVPAGS
TVYVVSQDNQEKLTTIAVLALPVNSPGKYELFFPAGNNKPESYYGAFSYEVLETVENTQRE
KLEEILEEQRGQKRQQGQQGMFRKAKPEQIRATISQQATSPRHRGGERLAINLLSQSPVYS
NONGRFFEACPEDEFSQFQONMDVAVSAFKLNQGATIFVPHYNSKATFVVEFVTDGYGYAQMAC
PHLSRQSQGSQSGRODRREQEEESEEETFGEFQQVKAPLSPGDVFVAPAGHAVTFFASKD
QPLNAVAFGLNAQNNQRIFLAGKKNLVROQMDSEAKELSFGVPSKLVDNIFNNPDESYFMS
FSQORQRGDERRGNPLASILDFARLF

Vicia faba (Broad bean) (Faba
vulgaris)

35 Vicilin N/A 463 >sp|P08438|VCL VICFA Vicilin 0S=Vicia faba 0X=3906 PE=2 SV=1
MAATTLKDSFPLLTLLGIAFLASVCLSSRSDQDNPEVFESNRFQTLFENENGHIRLLQKE
DOHSKLLENLONYRLLEYKSKPHTIFLPQQTDADFILVVLSGKAILTVLLPNDRNSFSLE
RGDTIKLPAGTIGYLVNRDDEEDLRVLDLVIPVNRPGEPQSFLLSGNONQPSILSGESKN
ILEASFNTDYKEIEKVLLEEHGKEKYHRRGLKDRRQRGOQEENVIVKISRKQIEELNKNAK
SSSKKSTSSESEPEFNLRSREPIYSNKFGKEFEITPKRNPQLODLNIFVNYVEINEGSLLL
PHYNSRAIVIVTVNEGKGDFELVGQRNENQQGLREEYDEEKEQGEEEIRKQVONYKAKLS
PGDVLVIPAGYPVAIKASSNLNLVGFGINAENNQRYFLAGEEDNVISQIHKPVKELAFPG
SAQEVDTLLENQKQSHFANAQPRERERGSQEIKDHLYSILGSE

Pisum sativum (Garden pea)

36 Vicilin N/A 459 >sp|P13918|VCLC PEA Vicilin OS=Pisum sativum OX=3888 PE=2 SV=2
MAATTMKASFPLLMLMGISFLASVCVSSRSDPONPFIFKSNKFQTLFENENGHIRLLOKE
DORSKIFENLONYRLLEYKSKPHTIFLPQHTDADYILVVLSGKAILTVLKPDDRNSFNLE
RGDTIKLPAGTIAYLVNRDDNEELRVLDLAIPVNRPGQLOSFLLSGNQONQONYLSGESKN
ILEASFNTDYEEIEKVLLEEHEKETQHRRSLKDKRQQOSQEENVIVKLSRGQIEELSKNAK
STSKKSVSSESEPFNLRSRGPIYSNEFGKFFEITPEKNPQLODLDIFVNSVEIKEGSLLL
PHYNSRAIVIVTVNEGKGDFELVGQRNENQQEQRKEDDEEEEQGEEEINKQVONYKAKLS



SGDVFVIPAGHPVAVKASSNLDLLGEFGINAENNQRNFLAGDEDNVISQIQRPVKELAFPG
SAQEVDRILENQKQSHFADAQPQOQRERGSRETRDRLSSV
37 7Svicilin-like Cs7S 493 >tr|AOA219D1T7|AOA219D1T7 CANSA 7S vicilin-like protein OS=Cannabis sativa
protein 0X=3483 GN=Cs7S PE=4 SV=2

MGRIKLTLLVLMLVLSYGVLGIMGEFDEDEDWTREKERKKEEEREKEREREDERGELPFIL
RDSKHVMKTDAGEMRVMRSSDSKFAQGPLRIGFITMEPKTLFLPQYLDSELTIFIRRGEV
KLGFIYKDQLAERKLKTGDVYRISAGSAFYLVNTGEGQRLHIICSFDTSESLRIGTFQSE
FLGGGTNPASILSGEFDSEILENAFNVTHAELKEILSSQQEGPIVYIPDSRSPKTWAKFLQ
LKQEDKLOHLKKIVGFHQGEEEEDEEELEEDINQEQNQKTTWSWRKLLDSLEANRDKKTK
DYKGKGKSPDSYNLYDGKKGFKNNYGWSTALDEFSYSPLRKSGCGVYLVNLTAGSMMAPH
LNPKATEYGITILKGTGMIQVVYPNGTSAMNTEVKEGDVFWVPRYFPFCQIASRAGPMEFF
GFTTSARKNRPQFLVGASSILRSMRGPELAAAFGLSLERLGNLTSYQRESVILPTSAASP
PVKLAKPIRSLKE

Arachis hypogaea (Peanut)

38 Arahl arah1l 619 >tr |E5G076|E5G076 ARAHY Ara h 1 allergen OS=Arachis hypogaea 0X=3818 GN=ara h
allergen L pE=d SV=1
MRGRVSPLMLLLGILVLASVSATHAKSSPYQKKTENPCAQRCLOSCQQEPDDLKQOKACES
RCTKLEYDPRCVYDPRGHTGTTNQRSPPGERTRGRQPGDYDDDRROPRREEGGRWGPAGP
REREREEDWRQPREDWRRPSHQQOPRKIRPEGREGEQEWGTPGSHVREETSRNNPEYEFPSR
RESTRYGNQNGRIRVLOREDQRSROQFONLONHRIVQIEAKPNTLVLPKHADADNILVIQQ
GQATVTVANGNNRRALILTRAMHSESHPFHFLHLDDMTPELRVAKSHAVNTPGQFEDFEFP
ASSRDQOSSYLQGFSRNTLEAAFNAEFNEIRRVLLEENAGGEQEERGORRWSTRSSENNEG
VIVEVSKEHVEELTKHAKSVSKKGSEEEGDITNPINLREGEPDLSDNFGRLFEVKPDKKN
POLODLDMMLTCVEIKEGALMLPHEFNSKAMVIVVINKGTGNLELVAVRKEQQQORGRREQE
WEEEEEDEEEEGSNREVRRYTARLKEGDVEFIMPAAHPVAINASSELHLLGEFGINAENNHR
IFLAGDKDNVVDQIEKQAKDLAFPGSGEQVEKLIKNQRESHEVSARPQSQSPSSPEKEDQ

EEENQGGKGPLLSTILKAFN
Macadamia integrifolia (Macadamia
nut)
39 Vicilin-like AMP2-1 666 >sp|Q9SPL5|AMP21 MACIN Vicilin-like antimicrobial peptides 2-1 OS=Macadamia
antimicrobial integrifolia 0X=60698 GN=AMP2-1 PE=2 SV=1

i MAINTSNLCSLLFLLSLFLLSTTVSLAESEFDROEYEECKROCMOLETSGOMRRCVSOCD
peptides 2-1 KRFEEDIDWSKYDNOEDPQTECQOQCORRCRQOESGPROOQYCORRCKE ICEEEEEYNROR
DPOOQYEQCOKHCORRETE PREMOTCOORCERRYEKEKRKOOKRYEEQOREDEEKYEERM
KEEDNKRDPQOREYEDCRRRCEQQE PROOHQCOLRCREQORQOHGRGGDMMNPORGGSGRY
EEGEEEQSDNPYYFDERSLSTRFRTEEGHT SVLENFYGRSKLLRALKNYRLVLLEANPNA
FVLPTHLDADAILLVIGGRGALKMIHHDNRESYNLECGDVIRI PAGTTFYLINRDNNERL



HIAKFLOTISTPGOYKEFFPAGGONPEPYLSTFSKEI LEAALNTOTEKLRGVFGOOREGY
TTRASQEQTRELTRDDSESRHWHIRRGGESSRGPYNLFNKRPLYSNKYGOAYEVKPEDYR
OLODMDLSVFIANVTQGSMMGPFFNTRSTKVVVVASGEADVEMAC PHTL,SGRHGGRGGGKR
HEEEEDVHYEQVRARLSKREATVVLAGHPVVEFVSSGNENLLLFAFGINAQNNHENFLAGR
ERNVLOQIEPQAMELAFAAPRKEVEESFNSQDOS I FFPGPROHOOOS PRSTKQQQPLVS T
LDFVGF
40 Vicilin-like AMP2-2 666 >sp|Q9SPL4 |AMP22 MACIN Vicilin-like antimicrobial peptides 2-2 OS=Macadamia
antimicrobial integrifolia 0X=60698 GN=AMP2-2 PE=2 SV=1
X MATINTSNLCSLLFLLSLFLLSTTVSLAESEFDROEYEECKRQCMOLETSGOMRRCVSQCD

peptides 2-2 KRFEEDTDWSKYDNQDDPQTDCQQOCORRCROOESGPROOQYCORRCKE I CEEEEEYNROR
DPOOQYEQCOERCORHETE PREMOTCOORCERRYEKEKRKQOKRYEEQOREDEEKYEERM
KEEDNKRDPQQOREYEDCRRRCEQQE PROQYQCORRCREQQRQHGRGGDL INPQRGGSGRY
EEGEEKQSDNPYYFDERSLSTRFRTEEGHT SVLENFYGRSKLLRALKNYRLVLLEANPNA
FVLPTHLDADATLLVTGGRGALKMIHRDNRESYNLECGDVIRI PAGTTFYLINRDNNERL
HIAKFLOTISTPGOYKEFFPAGGONPEPYLSTFSKEI LEAALNTOAERLRGVL.GQOREGY
TISASQEQIRELTRDDSESRRWHIRRGGESSRGPYNLFNKRPLY SNKYGQAYEVKPEDYR
OLODMDVSVFIANTTOGSMMGPFFNTRSTKVVVVASGEADVEMAC PHLSGRHGGRRGGKR
HEEEEDVHYEQVKARLSKREATVVPVGHPVVEVSSGNENLLLFAFGINAQNNHENFLAGR
ERNVLQQTEPQAMELAFAAPRKEVEELFNSQDES I FFPGPROHQOOS SRSTKQQQPLVS T
LDFVGF

41 Vicilin-like AMP2-3 625 >sp|Q9SPL3|AMP23 MACIN Vicilin-like antimicrobial peptides 2-3 (Fragment)
antimicrobial OS=Macadamia integrifolia 0X=60698 GN=AMP2-3 PE=1 SV=1
X OCMOLETSGOMRRCVSQCDKRFEEDT DWSKYDNOEDPOTECQOQCORRCROOESDPROQQY

peptides 2-3 CORRCKEICEEEEEYNRORDPOOQYEQCOKRCORRETEPRHMOT COQRCERRYEKEKRKQ
OKRYEEQQREDEEKYEERMKEGDNKRDPQOREYEDCRRHCEQQEPRLOYOCORRCOEQOR
OHGRGGDLMNPQRGGSGRYEEGEEKQSDNPYYFDERSLSTRFRTEEGHT SVLENFYGRSK
LLRALKNYRLVLLEANPNAFVLPTHLDADATLLVIGGRGALKMI HRDNRESYNLECGDVT
RIPAGTTFYLINRDNNERLHIAKFLOTISTPGOYKEFFPAGGONPEPYLSTFSKEILEAA
LNTQTERLRGVLGQOREGVI IRASQEQIRELTRDDSESRRWHIRRGGESSRGPYNTLENKR
PLYSNKYGQAYEVKPEDYRQLODMDVSVFIANT TOGSMMGPFFNTRSTKVVVVASGEADY
EMACPHLSGRHGGRGGGKRHEEEEEVHYEQVRARLSKREATVVLAGHPVVEVSSGNENTL
LFAFGINAQNNHENFLAGRERNVLOQIEPQAMELAFAASRKEVEELFNSQDEST FFPGPR
OHOQOSPRSTKQQQPLVSILDEVGE

Anacardium occidentale (Cashew)

42  Vicilin-like Anao 538 >tr|Q8L5L5|Q8L5L5 ANAOC Vicilin-like protein OS=Anacardium occidentale
pﬂnmn 1.0101 0X=171929 GN=Ana o 1.0101 PE=2 SvV=1
MGPPTKFSEFSLFLVSVLVLCLGFALAKIDPELKQCKHQCKVQRQYDEQQKEQCVKECEKY
YKEKKGREREHEEEEEEWGTGGVDEPSTHEPAEKHLSQCMRQCERQEGGQQKQLCREFRCQ



ERYKKERGQHNYKREDDEDEDEDEAEEEDENPYVFEDEDFTTKVKTEQGKVVLLPKFTQK
SKLLHALEKYRLAVLVANPQAFVVPSHMDADSIFFVSWGRGTITKILENKRESINVRQGD
IVSISSGTPFYIANNDENEKLYLVQFLRPVNLPGHFEVFHGPGGENPESFYRAFSWEILE
AALKTSKDTLEKLEFEKQDQGTIMKASKEQIRAMSRRGEGPKIWPFTEESTGSFKLEKKDP
SQSNKYGQLFEAERIDYPPLEKLDMVVSYANITKGGMSVPEFYNSRATKIAIVVSGEGCVE
IACPHLSSSKSSHPSYKKLRARIRKDTVFIVPAGHPFATVASGNENLEIVCEFEVNAEGNI
RYTLAGKKNIIKVMEKEAKELAFKMEGEEVDKVEGKODEEFFFQGPEWRKEKEGRADE
43  Vicilin-like Anao 536 >tr|Q8L5L6|Q8L5L6 ANAOC Vicilin-like protein (Fragment) OS=Anacardium
protein 1.0102 occidentale 0X=171929 GN=Ana o 1.0102 PE=2 SV=1

PPTKFSEFSLFLVSVLVLCLGFALAKIDPELKQCKHQCKVQRQOYDEQQKEQCVKECEKYYK
EKKGREREHEEEEEEWGTGGVDEPSTHEPAEKHLSQCMRQCERQEGGQQKQLCRFRCQER
YKKERGOHNYKREDDEDEDEDEAEEEDENPYVFEDEDEFTTKVKTEQGKVVLLPKEFTQKSK
LLHALEKYRLAVLVANPQAFVVPSHMDADSIFEFVSWGRGTITKILENKRESINVRQGDIV
SISSGTPFYIANNDENEKLYLVOQFLRPVNLPGHFEVFHGPGGENPESEFYRAFSWEILEAA
LKTSKDTLEKLFEKQDQGTIMKASKEQVRAMSRRGEGPKIWPFTEESTGSFKLEFKKDPSQ
SNKYGQLFEAERIDYPPLEKLDMVVSYANITKGGMSVPEFYNSRATKIAIVVSGEGCVEIA
CPHLSSSKSSHPSYKKLRARIRKDTVFIVPAGHPFATVASGNENLEIVCFEVNAEGNIRY
TLAGKKNIIKVMEKEAKELAFKMEGEEVDKVEFGKODEEFFFQGPEWRKEKEGRADE

Corylus avellana (European hazel)

44 48-kDa N/A 448 >tr|[08S4P9|Q8S4P9 CORAV 48-kDa glycoprotein O0S=Corylus avellana 0X=13451 PE=1
glycoprotein sv=1

MLPKEDPELKKCKHKCRDERQFDEQQRRDGKQICEEKARERQQEEGNSSEESYGKEQEEN
PYVFQDEHFESRVKTEEGRVQVLENFTKRSRLLSGIENFRLAILEANPHTFISPAHEFDAE
LVLFVAKGRATITMVREEKRESFNVEHGDIIRIPAGTPVYMINRDENEKLEFIVKILQPVS
APGHFEAFYGAGGEDPESFYRAFSWEVLEAALKVRREQLEKVFGEQSKGSIVKASREKIR
ALSQHEEGPPRIWPFGGESSGPINLLHKHPSQSNQFGRLYEAHPDDHKQLODLDLMVSFEFA
NITKGSMAGPYYNSRATKISVVVEGEGFFEMACPHLSSSSGSYQKISARLRRGVVEVAPA
GHPVAVIASQONNNLQVLCFEVNAHGNSRFPLAGKGNIVNEFERDAKELAFNLPSREVERI
FKNODQAFFFPGPNKQQOEEGGRGGRAFE

Pistacia vera (Pistachio)

45  Vicilin N/A 519 >tr|B4X640|B4X640 PISVE Vicilin (Fragment) OS=Pistacia vera 0X=55513 PE=2

sv=1

KTDPELKQCKHQCKVQRQYDEEQKEQCAKGCEKYYKEKKGREQEEEEEEEWGSGRGRGDE
FSTHEPGEKRLSQCMKQCERQDGGQQOKQLCRFRCOQEKYKKERREHSYSRDEEEEEEGDEE
QEEEDENPYVFEDEHFTTRVKTEQGKVVVLPKFTKRSKLLRGLEKYRLAFLVANPQAEFVV
PNHMDADSIFFVSWGRGTITKIRENKRESMNVKQGDIIRIRAGTPFYIVNTDENEKLYIV
KLLOPVNLPGHYEVFHGPGGENPESFYRAFSREVLEAALKTPRDKLEKLFEKQDEGAIVK
ASKEQIRAMSRRGEGPSIWPFTGKSTGTENLEFKKDPSQSNNYGOQLFESEFKDYPPLQELD




IMVSYVNITKGGMSGPEFYNSRATKIAIVVSGEGRLEIACPHLSSSKNSGQEKSGPSYKKL
SSSIRTDSVEVVPAGHPEFVTVASGNONLEILCFEVNAEGNIRYTLAGKKNIIEVMEKEAK
ELAFKTKGEEVDKVFEGKQODEEFFFQGPKWRQHQQOGRADE

Sesamum indicum (Oriental sesame)

46 7S(ﬂobu"n N/A 585 >tr |Q9AUDO |QO9AUDO _SESIN 7S globulin OS=Sesamum indicum OX=4182 PE=2 SV=1
MSCGGRLCLVLFALLLASAVVASESKDPELKQCKHQCKAQQQISKEQKEACIQACKEYIR
QOKHOGEHGRGGGDILEEEVWNRKSPIERLRECSRGCEQOHGEQREECLRRCQEEYQREKG
RODDDNPTDPEKQYQQCRLOCRROGEGGGFSREHCERRREEKYREQQGREGGRGEMYEGR
EREEEQEEQGRGRIPYVEFEDQHFITGFRTQHGRMRVLOKEFTDRSELLRGIENYRVAILEA
EPQTFIVPNHWDAESVVEVAKGRGTISLVRODRRESLNIKQGDILKINAGTTAYLINRDN
NERLVLAKLLOPVSTPGEFELFFGAGGENPESFFKSESDEILEAAFNTRRDRLORIFGQQ
ROGVIVKASEEQVRAMSRHEEGGIWPFGGESKGTINIYQORPTHSNQYGQLHEVDASQYR
QLRDLDLTVSLANITQGAMTAPHYNSKATKIALVVDGEGYFEMACPHMSRSRGSYQGETR
GRPSYQRVASRLTRGTVVIIPAGHPFVAVASSNONLQVLCFEVNANNNEKFPLAGRRNVM
NQLEREAKELAFGMPAREVEEVSRSQQEEFEFFKGPROQOQGRADA

Lupinus angustifolius (Narrow-
leaved blue lupine)

47 COthﬂ"]bﬂﬁ BETA1l 611 >sp |F5B8VY|CONB1 LUPAN Conglutin beta 1 OS=Lupinus angustifolius 0X=3871
1 GN=BETAl PE=1 SV=1
MAKMRVRLPMLILLLGVVFLLAASIGIAYGEKDFTKNPPKEREEEEHEPRQQPRPRQQEE
QEREHRREEKHDGEPSRGRSQSEESQEEEHERRREHHREREQEQQPRPQRRQEEEEEEEE
WOPRRORPOSRREEREEREQEQGSSSGSQRGSGDERRQHRERRVHREEREQEQDSRSDSR
RORNPYHEFSSNREFQTYYRNRNGQIRVLERFNQRTNRLENLONYRITEFQSKPNTLILPKH
SDADFILVVLNGRATITIVNPDKRQVYNLEQGDALRLPAGTTSYILNPDDNONLRVAKLA
IPINNPGKLYDFYPSTTKDQQOSYFSGEFSKNTLEATFNTRYEEIERVLLGDDELQENEKQR
RGOEQSHQDEGVIVRVSKKQIQELRKHAQSSSGEGKPSESGPEFNLRSNKPIYSNKEFGNEY
EITPDINPQFODLNISLTFTEINEGALLLPHYNSKAIFIVVVDEGEGNYELVGIRDQQORO
QODEQEEEYEQGEEEVRRYSDKLSKGDVEFIIPAGHPLSINASSNLRLLGEFGINANENQRNE
LAGSEDNVIKQLDREVKELTFPGSIEDVERLIKNQQQOSYFANAQPQOOOOREKEGRRGRR

GPISSILNALY
Lupinus albus (White lupine)
48 (:Oﬂghﬂ"]beﬁi N/A 533 >sp|Q6EBCL|CONB2 LUPAL Conglutin beta 2 OS=Lupinus albus 0X=3870 PE=1 SV=1
2 MGKMRVRFPTLVLVLGIVFLMAVSIGIAYGEKDVLKSHERPEEREQEEWQPRRQRPQOSRR

EEREQEQEQGSPSYPRROSGYERRQYHERSEQREEREQEQQQGSPSYSRROQRNPYHESSQ
RFQTLYKNRNGKIRVLERFDQRTNRLENLONYRIVEFQSKPNTLILPKHSDADYVLVVLN
GRATITIVNPDRRQAYNLEYGDALRIPAGSTSYILNPDDNQKLRVVKLAIPINNPGYFYD
FYPSSTKDQOSYFSGESRNTLEATFNTRYEEIQRIILGNEDEQEYEEQRRGOEQSDQDEG




VIVIVSKKQIQKLTKHAQSSSGKDKPSDSGPFNLRSNEPIYSNKYGNFYEITPDRNPQVQ
DLNISLTYIKINEGALLLPHYNSKAIYVVVVDEGEGNYELVGIRDQQORQQDEQEEKEEEV
IRYSARLSEGDIFVIPAGYPISINASSNLRLLGFGINADENQRNFLAGSKDNVIRQLDRA
VNELTFPGSAEDIERLIKNQQQSYFANGQPQOQQQQQSEKEGRRGRRGSSLPF

Brassica rapa candidate 7S globulins/vicilin sequences identified and characterised according to the same method described in (Rahman et al., 2020a) and sequences of 7S

globulins/vicilin protein genes reported in A. thaliana and some other species available in the public domain databases.* Entries are included from Uniprot and NCBI protein

database search with the key word “vicilin” and “7S globulin”. The entries other than these two key words were included based on the published literature (Jimenez-Lopez et
al., 2016).
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S2 Table. Sequences of oleosin protein genes reported in A. thaliana and some other species available in the public domain databases.

Sl. Oleosins Sequence (5'-3") in FASTA format. OS= Organism Species.

1 >sp|Q9LYO09|GRP17 ARATH Oleosin GRP-17 OS=Arabidopsis thaliana O0X=3702 GN=GRP17 PE=1 SV=1
MSEELSQKPSSAQSLSLREGRNRFPFLSLSQREGRFFPSLSLSERDGRKESEFLSMESEFLM
PLLEVIKITITASVASVIFVGFACVTLAGSAAALVVSTPVFIIFSPVLVPATIATVVLATG
FTAGGSFGATALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKSKAKSKG
GLKAWCKKMLKSKFGGKKGKSGGGKSKFGGKGGKSEGEEGMSSGDEGMSGSEGGMSGGEG
GKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKAKLGKKK
GMSGGMSGSEEGMSGSEGGMSSGGGSKSKSKKSKLKAKLGKKKSMSGGMSGSEEGMSGSE
GGMSGGGGGKSKSRKSKLKANLGKKKCMSGGMSGSEGGMSRSEGGISGGGMSGGSGSKHK
IGGGKHGGLGGKFGKKRGMSGSGGGMSGSEGGVSGSEGSMSGGGMSGGSGSKHKIGGGKH
GGLRGKFGKKRGMSGSEGGMSGSEGGMSESGMSGSGGGKHKIGGGKHKEFGGGKHGGGGGH
MAE

2 >splQ9SQ57 | PXG SESIN Peroxygenase OS=Sesamum indicum 0X=4182 GN=SOP1l PE=1 SV=1
MATHVLAAAAERNAALAPDAPLAPVTMERPVRTDLETSIPKPYMARGLVAPDMDHPNGTP
GHVHDNLSVLQQHCAFFDQDDNGIIYPWETYSGLRQIGFNVIASLIMAIVINVALSYPTL
PGWIPSPFFPIYLYNIHKAKHGSDSGTYDTEGRYLPMNFENLFSKHARTMPDRLTLGELW
SMTEANREAFDIFGWIASKMEWTLLYILARDOQDGFLSKEATIRRCYDGSLFEYCAKMQRGA
EDKMK

3 >sp| Q00650 | OLNB1 BRANA Oleosin-Bl OS=Brassica napus 0X=3708 GN=0lnBl PE=1 SV=2
MGILRKKKHERNASFKSVLTSILATQAATFLLLISGVSLAGTAAAFIATMPLEVVEFSPIL
VPAGITTGLLTTGLAAAGGAGATAVTIILWLYKRATGKEPPAVLSKVLKKIIPGAAAAPR
AAPAAAPAAAPAAAPAAAPAPKPAAAPAPKPAAPPAL

4 >sp|Q39165|0LEO2 ARATH Oleosin 21.2 kDa OS=Arabidopsis thaliana 0X=3702 GN=At5g40420 PE=2
sv=1
MADTHRVDRTDRHFQFQSPYEGGRGQGQYEGDRGYGGGGYKSMMPESGPSSTQVLSLLIG
VPVVGSLLALAGLLLAGSVIGLMVALPLFLLFSPVIVPAALTIGLAMTGFLASGMFGLTG
LSSISWVMNYLRGTRRTVPEQLEYAKRRMADAVGYAGQKGKEMGQHVQONKAQDVKQYDIS
KPHDTTTKGHETQGRTTAA

5 >sp|Q43402|OLNB6 BRANA Oleosin-B6 OS=Brassica napus O0X=3708 GN=0lnB6 PE=1 SV=3
MKEEIQONETAQTQLOREGRMEFSFLEFPVIEVIKVVMASVASVVELGFGGVTLACSAVALAV



STPLFITFSPILVPATIATTLLATGLGAGTTLGVTGMGLLMRLIKHPGKEGAASAPAAQP
SFLSLLEMPNFIKSKMLERLIHIPGVGKKSEGRGESKGKKGKKGKSEHGRGKHEGEGKSK
GRKGHRMGVNPENNPPPAGAPPTGSPPAAPAAPEAPAAPAAPAAPAAPAAPAAPAAPEDP
AAPAAPEAPATPAAPPAPAAAPAPAAPAAPPAPAAPPRPPSFLSLLEMPSEFIKSKLIEAL
INIPGFGKKSNDRGKSKGGKKSKGKGKSNGRGKHEGEGKSKSRKSKSRGKDKEKSKGKGI

FGRSSRKGSSDDESS

>sp|P29525|0LEOL ARATH Oleosin 18.5 kDa OS=Arabidopsis thaliana 0X=3702 GN=At4g25140 PE=2
sv=1

MADTARGTHHDIIGRDQYPMMGRDRDQYOMSGRGSDYSKSRQIAKAATAVTAGGSLLVLS
SLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWIYKYA
TGEHPQGSDKLDSARMKLGSKAQDLKDRAQYYGOOHTGGEHDRDRTRGGQHTT

>sp|Q42431|0LEO4 ARATH Oleosin 20.3 kDa OS=Arabidopsis thaliana 0X=3702 GN=0OL2 PE=2 SV=1
MANVDRDRRVHVDRTDKRVHQPNYEDDVGFGGYGGYGAGSDYKSRGPSTNQILALIAGVP
IGGTLLTLAGLTLAGSVIGLLVSIPLFLLEFSPVIVPAALTIGLAVTGILASGLFGLTGLS
SVSWVLNYLRGTSDTVPEQLDYAKRRMADAVGYAGMKGKEMGQYVODKAHEARETEFMTE

THEPGKARRGS

>sp| Q42626 | OLNB3 BRANA Oleosin-B3 OS=Brassica napus O0X=3708 GN=0lnB3 PE=1 SV=1
MRNEIQONETAQTDQTQGSMEFSEFENLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFIIFSPILLPATIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
IPESIKPSNIIPESIKPSNIIPVSIKPSNIKDKIKDTIGKVKNKIKAKQEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKHGKGESKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGG
KHGSGGSPMGGGKHGSGGKHESGGSPMGGGKHGSGGKHESGGASMGGGKHESVGKHGSGG
KHESGGSPMGGGKHGSGGKHESGGASMGGGKHGSGGRHEGGGSAMGGGKHGSGGKHGSEG
KHGGEGSSMGKNSLSKNKKEFHYRGOAMDASSTSESSDGSSSDGSSSDGSSSDGSSHGSG

GKHI

>sp Q42627 |OLNB4 BRANA Oleosin-B4 OS=Brassica napus 0X=3708 GN=0lnB4 PE=1 SV=1
MRNEIQONETAQTDQTQGSMEFSFENLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFIIFSPILLPAIAATTVLAAGLGGKKVAAAPEASPAASPSLSLLGIPESIK
PSNITPESIKPSNITIPEGIKPSNIKDKIKDTIGKVKNKIKAKKEEKSKGKSEDSSKGKGK
SKGEDTTTDDDTTTDEDKHGSGAKHGKGESKHGKGESTHGKGGKHGSEGKHGSGGSSMGG
GKHGSGGKHETGGKHGSGGKHESGGSPMGGGKHGSEGKHGSGGASMGGGKHGSGGKHESG
GSAMGGGKHGSGGKHGSEGKHGGEGSSMGKNSLSKKKKEFHYRGQAMDASSTSESSDGSS
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DGSSSDGSSHGSGGKHI

>sp|P29526 | OLNB2 BRANA Oleosin-B2 (Fragment) OS=Brassica napus 0X=3708 GN=0lnB2 PE=1 SV=1

OASTIFSRFFRMFSFIFPFVNVIKLITASVTSLVCLAFSCVALGGSAVALIVSTPLFIMES
PILVPATIATTLLASGLMAGTTLGLTGIGLIMGLVRTAGGVSLLOSPLRKIIVNRIKARL
GGGGGGSRLARLKKILGLLNKLRGMGAGGAAAPAAEPAPAAEAAPAAEAAPAAAPAAAPA

AAP

>sp | P29531 |OLEOZ SOYBN P24 oleosin isoform B O0S=Glycine max O0X=3847 PE=2 SV=1
MTTVPPHSVQVHTTTHRYEAGVVPPARFEAPRYEAGIKAPSSIYHSERGPTTSQVLAVVA
GLPVGGILLLLAGLTLAGTLTGLVVATPLFIIFSPVLIPATVAIGLAVAGFLTSGVFGLT
ALSSEFSWILNYIRETQPASENLAAAAKHHLAEAAEYVGQKTKEVGQKTKEVGQDIQSKAQ
DTREAAARDARDAREAAARDARDAKVEARDVKRTTVTATTATA

>sp|P29530 |OLEOL SOYBN P24 oleosin isoform A OS=Glycine max OX=3847 PE
MTTQVPPHSVQVHTTTTHRYEAGVVPPGARFETSYEAGVKAASIYHSERGPTTSQVLAVL
AGLPVGGILLLLAGLTLAGTLTGLAVATPLEFVLFSPVLVPATVAIGLAVAGFLTSGAFGL
TALSSEFSWILNYIRETQPASENLAAAAKHHLAEAAEYVGQKTKEVGOKTKEVGQDIQSKA
ODTREAAARDAREAAARDAREAAARDAKVEARDVKRTTVTATTATA

>sp|C3S7F1|OLESZ BRANA Oleosin S2-2 OS=Brassica napus 0X=3708 GN=S2 PE
MATVERRVQVDPTDKRIHLQPQYEGDVGYGYGYGGRADYKSSGPSSNQIVALIVGVPVGG
SLLALAGLTLAGSVIGLMLSVPLFLLFSPVIVPAAITIGLAVTAILASGLFGLTGLSSVS
WVLNYLRGTSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQODKAHEAHDTSLTTETTE

PGKTRRHT

>sp|C3S7F0|OLES1 BRANA Oleosin S1-2 OS=Brassica napus 0X=3708 GN=S1 PE
MADVRTHAHQVQVHPLRQHEGGIKVVYPQSGPSSTQVLAVVAGVPVGGTLLTLAGLTLAV
SVIGLILAFPLFLIFSPVIVPAAFVIGLAMTGFMASGAIGLTGLSSMSWVLNHIRRVRER
IPDELDEAKQRLADMAEYAGORTKDAGQTIEDKAHDVRESKTYDVRDRDTKGHTASGGDR
DTKTTREVRVATT

>sp|P29110|OLEO3 BRANA Oleosin Bn-III OS=Brassica napus 0X=3708 PE=2 SV=1
MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDQYSMMGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVAMLITGEFLSSGGEG
TIAATITVEFSWIYKYATGEHPQGSDKLDSARMKLGSKAQDLKDRAQYYGQOHTGGYGQQHTG
GEHDRDRTRGTQHTT

Il
N

SV=2

Il
'_l

Sv=1

I
'_\

Sv=1

>sp|P29109|OLEOS BRANA Oleosin Bn-V (Fragment) OS=Brassica napus 0X=3708 PE=2 SV=1
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PARTHHDITTRDQYPLISRDRDQYGMIGRDQYNMSGONYSKSROQIAKATTAVTAGDSLLV
LSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGAFGIAAITVFSWIYK
YATGEHPQGSDKLDSARMKLGSKAQDMKDRAYYYGQOHTGEEHDRDRDHRTDRDRTRGTQ

HTT

>sp|P29111|OLEOZ2 BRANA Major oleosin NAP-II (Fragment) OS=Brassica napus O0X=3708 PE=1
Sv=1

RRDQYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKAVTAVTAGGSLLV
LSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWIYK
YATGEHPQGSDKLDSARMKLGGKVQODMKDRAQYYGQOOTGGEDDRDRTRGTQHTT

>tr|Q9XI93|Q9XI93 ARATH At1gl3930/F16A14.27 OS=Arabidopsis thaliana 0X=3702 GN=F7A19.2
PE=1 SV=1

MNFISDQVKKLSSSTPEEPDHNKPVEGTETATRPATNAELMASAKVVAEAAQAAARNESD
KLDKGKVAGASADILDAAEKYGKEFDEKSSTGQYLDKAEKYLNDYESSHSTGAGGPPPPTS
OAEPASQPEPAAKKDDEESGGGLGGYAKMAQGFEFLK

>sp| Q43284 |0OLEO3 ARATH Oleosin 14.9 kDa OS=Arabidopsis thaliana 0X=3702 GN=OL3 PE=2 SV=2
MADQTRTHHEMISRDSTQEAHPKARQOMVKAATAVTAGGSLLVLSGLTLAGTVIALTVATP
LLVIFSPVLVPAVVTVALIITGFLASGGFGIAAITAFSWLYRHMTGSGSDKIENARMKVG

SRVODTKYGQHNIGVQHQQVS

>sp Q43804 |OLEOL PRUDU Oleosin 1 OS=Prunus dulcis 0X=3755 GN=OLEl PE=2 SV=1
MADQHFQQOPLHFQGSYGQQQOPRSYQVAKAATAVTAGGSLLVLSGLVLAGTVIALTIATPL
LVIFSPVLVPALITVALITMGFLTSGGFGVAAVTVLSWIYKYVTGKQPPGADQLDQARHK
LAGKARDIKDRAEQFGQQHVPSGQQQOSS

>sp|P29529 | OLEO_HELAN Oleosin (Fragment) OS=Helianthus annuus 0X=4232 PE=2 SV=1
TTTTYDRHFTTTQPHYRQODDRSRYDQQTHSQSTSRTLAITALLPVGGILLGLAALTFIGT
LIGLALATPLFVIFSPIIVPAVLTIGLAVTGFLASGTFGLTGLSSLSYLFNMVRQTAGSV
PESLDYVKGTLODAGEYAGQKTKDEFGQKIQSTAHEMGDQGQVGVHAQVGGGKEGRKSGDR

T

>sp|Q9SS98|OLEOS5 ARATH Oleosin 5 OS=Arabidopsis thaliana 0OX=3702 GN=At3g01570 PE=2 SV=1
MADVRTHSHQLQVHPQROQHEGGIKVLYPQSGPSSTQVLAVEVGVPIGGTLLTIAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAMTGFLASGAIGLTGLSSMSWVLNYIRRAGQH
IPEELEEAKHRLADMAEYVGQRTKDAGQTIEDKAHDVREAKTFDVRDRDTTKGTHNVRDT

KTT
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>tr|Q9LYO8|Q9LY08 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=ATGRP-6 PE=2 SV=1
MLSFLIPVVQFFQVVIAAVASVVFLVFAGITFGASIVGLTIATPLFVIFSPILVPATIAT
TFLVGGATAAVALGVTAFALILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGGASGDKP
GEMSGAGGPSGDKPGGASGGGDKPGGASGGGPGGASGGASGGASGGASGGASGGASGGGP
GGASGGGPGGASGGGPGGASGGASGDKPEGAPGDKPGGAWGGKPGKKPGHKPEGARGGKR

LAWW

>tr|Q42574|1Q42574 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=ATGRP19 PE=2 SV=1
MFEIIQAVFSAGVALALLTFAGITLGGSVVACIISTPLEVIFSPVLVPATIATTLLASGE
TASGSFGATAFTILSWLYKKRTGRDLPKIPGLTPPAPASNPAGSGV

>tr|G7I229|G712Z29 MEDTR Oleosin OS=Medicago truncatula O0X=3880 GN=11420287 PE=3 SV=1
MADTGGHYQPLRGYNQQHSTTTQQQOPSSKLTQLLKSSTAVTAGGSLLILSGLVLAGTVIA
LTIATPLFLLFSPVLVPAVITVALLTLGFFVSGGFGVAAITVLAWIYRYVTGKHPPGADQ
LDTARHKLMNKAREIKDYGQQQOISGTQONS

>tr|D7MGJ2 |D7MGJ2 ARALL Oleosin OS=Arabidopsis lyrata subsp. lyrata 0OX=81972
GN=ARALYDRAFT_492319 PE=3 SvV=1
MADTGRTTHHDIIGRDQYPMIGRDRDQYQOMSGRGSDYSKSRQIAKAATAVTAGGSLLVLS
SLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWIYKYA
TGEHPQGSDRLDSARMKLGSKAQDLKDRAQYYGQQHTGGEHDRDRTRVGQHTT

>tr|AOA1P8BDMS |AOAIP8BDM8 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=GRP17 PE=3
Sv=1

MSEELSQKPSSAQSLSLREGRNRFPFLSLSQREGREFFPSLSLSERDGRKESEFLSMESELM
PLLEVIKIITIASVASVIFVGFACVTLAGSAAALVVSTPVFIIFSPVLVPATIATVVLATG
FTAGGSFGATALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKSKAKSKG
GLKAWCKKMLKSKFGGKKGKSGGGKSKFGGKGGKSEGEEGMS SGDEGMSGSEGGMSGGEG
GKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKAKLGKKK
GMSGGMSGSEEGMSGSEGGMSSGGGSKSKSKKSKLKAKLGKKKSMSGGMSGSEEGMSGSE
GGMSGGGGGMSGSEGGMSRSEGGISGGGMSGGSGSKHKIGGGKHGGLGGKFGKKRGMSGS
GGGMSGSEGGVSGSEGSMSGGGMSGGSGSKHKIGGGKHGGLRGKFGKKRGMSGSEGGMSG
SEGGMSESGMSGSGGGKHKIGGGKHKFGGGKHGGGGGHMAE

>tr|IIN747|I1IN747 SOYBN Oleosin OS=Glycine max O0X=3847 GN=GLYMA 19G063400 PE=3 SV=1
MTTQVPPHSVQVHTTTHRYEAGVVPPGARFEPPRYEAGVKAPSIYHSERGPTTSQVLAVL
AGLPVGGILLLLAGLTLAGTLTGLAVATPLEFVLEFSPVLVPATVAIGLAVAGFLTSGAFGL
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29

30

31

32

33

34

TALSSEFSWILNYIRETQPASENLAAAAKHHLAEAAEYVGQKTKEVGOKTKEVGODIQSKA
QODTREAAARDAREAAARDAREAAARDAKVEARDVKRTTVTATTATA

>tr |M4EOX1 |[M4ES9X]1 BRARP Oleosin OS=Brassica rapa subsp. pekinensis
MADTHRVDRTDRHLQFQSPYEGGRVNIQFEGAGGGYGQSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPLVGSLLATAGLLLAGSVIGLMISIPLFLLESPVIVPAATITI
GLATTGFLTSGMFGLTGLSSISWVMNYLRRTRGSVPDQLEYAKRRMADAVGYAGQKGKEV
GQFVQDKAHDAKQYDISKPHDTTTTTTTTTKGLETRTAAA

>tr|M4DRP3 |M4DRP3 BRARP Oleosin OS=Brassica rapa subsp. pekinensis
MTDTARTHHDITTRDPYPMMGRDRDQYATIIGRDQYQGYGQDYSKSRQIAKAATAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSW
IYKYATGEHPKGSDKLDSARMKLGSKAQDMKDRAHYYGOOHTGGEHVNTDYRNTDRDRTR

GNTT

>tr|M4EI43|M4EI43 BRARP Oleosin OS=Brassica rapa subsp. pekinensis
MADTHRVDRTDRHLQFQSPYEGGRVNIQYEGGGGAGGYGGGRGGGYGAGGYKSMMPERGP
SSTQVLSFLVGVPIVGSLLATIAGLLLAGSVIGLLISIPLFLLESPVIVPAALTIGLAATG
FLASGMFGLTGLSSVSWVMNYLRGTRKSSVPEQLEYAKKRMADAVGYAGQKGKEMGQHVQ
NKAQEAKQYDISKTHDTTTKGHETTQRTAAA

>tr|M4CYF6 |MACYF6 BRARP Oleosin OS=Brassica rapa subsp. pekinensis
MLSSLIQIFQVFQVTSAVVVTAVLFALAGITLAGSVVGLIVATPLEVIFSPVLVPATIAS
TLLATNLSAGALFGVTAAALIVWLFKHRMGVHPKNNPPPAGAPPTEADKPAEGTTEKPKD
NSTGGAADKPEDKPVGGAADKPEGKPDGGATNKPESKPAGGPSNKPKDKPAGGPTDKPES
KPADKPAGGPTDKPGSKPVDKPAGGPTDKTESKLVGEASNKPKDKPAGGSTDMPEAGETS
NKPKDKSVGGPTNKPESKPAGETSHKPKDKPAGGPTDKPESKPAGETSHKPKDKLAGGPT
DKPESKPAGEASNKPKDKPAGGPTDKLAGGSVDKPKDKPAGGPTDKPTNKLTGGAANKPA
GEAANKPTGKPKNKPAGENKPPGWYR

>tr|M4C9X3|M4C9X3 BRARP Oleosin OS=Brassica rapa subsp. pekinensis
MADVRTHAHQVQVHPLRQOQEGGIKVVYPQSGPSSTOQVLAVIAGVPVGGTLLTLAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAMTGFMASGAIGLTGLSSMSWVLNHIRRVRER
MPDELEEAKQRLADMAEYVGQRTKDAGQTIEEKAHDVRESKTYDVRDRDTKGHTATGGDR
DTKTTREVRVATT

>tr |M4DBK6 |M4DBK6 BRARP Oleosin OS=Brassica rapa subsp. pekinensis
MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQTIAKA

0X=51351

0X=51351

0X=51351

0X=51351

0X=51351

0X=51351

PE

Il
w

PE=3

PE

Il
w

Il
w

PE

Il
w

PE

Il
w

PE

Sv=1

Sv=1

sv=1

Sv=1

Sv=1

22



35

36

37

38

39

VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFEG
IAATITVFSWIYKYATGEHPQGSDKLDSARMKLGGKVQDMKDRAQYYGQQOHTGGYGQQOQTG
GEHDRDRTRGTQHTT

>tr |AOA251RPT8 |[AOA251RPT8 HELAN Oleosin OS=Helianthus annuus
GN=HannXRQ Chrl17g0548541 PE=3 SV=1
MATTTYDRHHVTTTQPQYRHDQHTGDRLTHPQHQOOGPSTGKIMVIMALLPITGILEFGLA
GITLVGTVIGLALATPLFVIFSPVIVPAMIAIGLAVTGFLTSGTFGLTGLSSLSYLEFNMV
RRSTMSVPDOMDYVKGKLODVGEYTGOKTKDLGOKIQHTAHEMGDOGOGOGGGKEGRKEG
GK

0X=4232

>tr|M4F3T3 |M4AF3T3 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0X=51351 PE=3 SV=1

MANQTRTHQDITIVRDSRSTLDRDHPKTGAQMVKVATGVAAGGSLLVLSGLTLAGTVIALA
VATPLLITIFSPVLVPAVITVVLIITGFLASGGFGIAATTAFSWLYRHMTGSGSDQKIESA
RMKVGSRGYDTKSGQHNIGVHQQHQQAAS

>tr|F4K823|F4K823 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=GRP16 PE=3 SV=1

MLSFLIPVVQFFQVVIAAVASVVFLVFAGITFGASIVGLTIATPLEVIFSPILVPATIAT
TFLVGGATAAVALGVTAFALTILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGGASGDKP
GEMSGAGGPSGDKPGGASGGGDKPGGASGGGPGGASGGASGGATWRSVGRRTWRSVGRRT
WRSVGRSFGR

>tr|Q6WEQY |Q6WEQ9 ARALL Oleosin OS=Arabidopsis lyrata subsp.
PE=3 SvV=1
MSEELSONPSSAQSLSLREDKNRFPFLSLSQREGRFFPSLSLSEREGRKESFLSMESEFLM
PLLEVIKITIIASVASVVFLGFACVTLAGSAVALAVSTPVFIIFSPVLVPATIATVVLTTG
FTAGGSFGATALGLILWLIKRRMGVKAKDNPPPAGLPPNSGAEAGGAQSLIKKSKSKGGL
KLPAWCKKMLGGKFGGKKGKSGGGKGKFGGKGGMSEGEEGMS SGDDGMSGGEGGKSKRGG
HKSGSRGGKSKSKKGMSGGSESEEGMSGSEGGMSGGGGGKSKRGGGKRGGLRDKFGKKGG
MSGGGGGMSGSEGAMSGSEGGMSGGKSKSRGGKLGGLRGKYGKKGGKSGGGGGMSGSEGG
MSESEGGMSEGGMSGGGMSGGGMSGGGMSGGGGGKHNGKGKHGGLGGKEFGKKGGMSERGG
GMSGSEGGMSGSEGGMSGGGISGGGGSKHKIGGGKHGGLGSKFGKKGGMSGGGGGMSGSE
GGMSGSEGGMSEGGMSGGGGGKHKIGGGKHKLGGGKLGSGGSHMAE
>tr|AOA251SJI7|AOA251SJI7 HELAN Oleosin OS=Helianthus annuus
MATYDRDRHPQOQVQVHTVHDQRIDRFGDRSHYQNQOGPSKSKVLAVMALLPVGGALLGLA
GITLVGTMIGLAVATPLFVIFSPILVPAVLMIGLAVAGFLTSGTFGLTGLSSLSYLVNSL

lyrata 0X=81972 GN=GRP17

0X=4232 GN=OLEO6 PE=3 SV=1
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43

44

45

46

ROITGTVPEQVDSAKRRLODLVEYTGOQKTKDVGQTIQDKAHDIGPEGAVHAGSAVGGAKE
GRGTKA

>tr |AOA251UPB8 |AOA251UPB8 HELAN Oleosin OS=Helianthus annuus
MTDIHQTYNPQHHSLGGATHQQHVSPRVHQAVKAATAATAGGSLLVLSGLILAGTVIALT
IATPLLVIFSPVLVPAVITVFLIVTGFLTSGGFGVAAVIVLSWIYRYATGGHPPGADSLD
OARDKLGYKAREMKGRAEHATGMGQHHITGGGLRADM
>tr|AOA251S7K5|AOAZ251S7K5 HELAN Oleosin OS=Helianthus annuus
MATTTTYDRHETTTQPHYRQDDRSRYDQQTHSQSTSRTLAITALLPVGGILLGLAGLTFI
GTLIGLALATPLFVIFSPIIVPAVLTIGLAVTGFLASGTFGLTGLSSLSYLFNMVRQTAG
SVPESLDYVKGTLODAGEYAGQKTKDFGQKIONTAHEMGDQGOGGQVGVHAQVGGGKEGR
KSGDRT

>tr|[C3S7G3|C35S7G3 BRANA Oleosin OS=Brassica napus 0X=3708 GN=

MTDTARTHHDITTRDQYPMMGRDRDQYATTGRDQYQGYGQDYSKSRQIAKAATAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPKGSDKLDSARMKLGSKAQDMKDRAHYYGQQHTGGEHVNTDYRNTDRDRTR
GTT

0X=4232 GN=OLEO1l PE=3 SV=1

0X=4232 GN=OLEO PE=3 SvV=1

S3 PE=2 Sv=1

>tr|IINSI8|IINS5I8 SOYBN Oleosin 0S=Glycine max OX=3847 GN=100794783 PE=3 SV=1

MAEVRSQQPQHVQVHASTTHTPQOYRYYQGGAKTQHHGGEGGGVMSLFPEISLTGSQLLA
LLAGVPLGGMLLLLSGVSLIASLVGLAVATPLFIFFSPVLVPAAFVIGMAVTAVLAAGAC
GLVGLVSFSWLVNCLROMPRGTTTKTTMMRPEQAKRHVADMEEYVGKKTKDVGQDIQTRA
HAQGTTGMV

>tr|D7LPJO|D7LPJ0 ARALL Oleosin OS=Arabidopsis lyrata subsp.
GN=ARALYDRAFT 484554 PE=3 SV=1
MANVDRDRRVHVDRTDKRVHLQPSYEDDVGFGGYGAGSDFKSRGPSTNQTILALTIAGVPIG
GTLLTLAGLTLAGSVIGLLVSIPLFLLFSPVIVPAALTIGLAVTGILASGLEFGLTGLSSV
SWVLNYLRGTSDTVPEQLDYAKRRMADAVGYAGMKGKEMGQYVQODKAHEARETEFTTETH
EPGKARRLIS

lyrata 0X=81972

>tr|Q5VKJI8 | Q5VKJI8 RICCO Oleosin OS=Ricinus communis O0X=3988 GN=OLE2 PE=2 SV=1

MAEHQQSPVVSHRPRVNQLVKAGTAATAGSSLLFLSGLTLTGTVIALALATPLMVLESPV
LLPAVITISLIGAGFLTSGGEFGEFGAILVLSWIYRYVTGKQPPGAESLDQARLKLAGKARE
MKDRAEQFGQHVTGQQTS

>tr|M4D1X4|M4D1X4 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0X=51351 PE=3 SV=1



47

48

49

50

51

52

MADTARTHHDITSRDQYPILGRDRDQYPYGRSDYQTSGQODYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAATTVESWI
YKYATGEHPQOGSDKLDSARMKLGTKAQDIKDRAQYYGQQHTGGEHDRDRTRGTHHTTTTT

>tr |M4EW38 |[MAEW38 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0X=51351 PE=3 SV=1
MANVDRRVNVDRTDKGLOQLOQPOQYEDRVGYGYGYGGNTDYKSRGPSTNQIVALIAGVPIGG
SLLALAGLTLAGSVIGFMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLFGLTGLSSVS
WVLNYIRGRSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQODKAHEAHDTSLTTETNG

KTRRAHIA

>tr|M4CYF9|MACYF9 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0X=51351 PE=3 SV=1
MLSFFSRLLDVIKVVVASVTSVVLFLFAGLTLSGSAVALVVSTPLFLIFSPILVPATIAT
TLLASGLTAGATLGITAISLIMGLIKTAEGSSLARLAQTPLKLFKFSGGFGGSWGGKSE'S
GTFGNKGSQSSGNIPGWLKNLLNGI PAGGAVPAAGEAAPAPAAGGAAPAPAAPPG

>tr|AOA251UGX9 |AOAZ51UGX9 HELAN Oleosin OS=Helianthus annuus 0X=4232

GN=HannXRQ Chr07g0205601 PE=3 SV=1
MTDIHTKEQGQQOSRWHVEPQHQSQHWTTQOSQROWNEPRAHQVVKAATAAAVGGSLLVLA
GLVLAGTVIALTLATPVLVIFSPVLVPALIAVFLLVSGFLTSGGFGVAAATVLAWMYRYV
TGEQPSGADTSDEVSHRLGAKARDIKDRGEHAGRGGHYGTAGVHTGGPGGGVGTYV

>tr|M4CYF7 |MACYF7 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0OX=51351 PE=3 SV=1
MVVASVASVVYLGFAGVTLSGSAVALAVSTPLFITFSPILLPATAATTVLAAGLGGKKVA
AAPEASPAASPSLSLLGIPESIKPSNITIPESIKPSNITIPEGIKPSNIKDKIKDTIGKVKN
KIKAKKEEKSKGKSEDSSKGKGKSKGEDTTTDDDTTTDEDKHGSGAKHGKGE SKHGKGES
THGKGGKHGSEGKHGSGGSSMGGGKHGSGGKHETGGKHGSGGKHE SGGSAMGGGKHGSGG
KHGSEGKHGGEGSSMGKNSLSKKKKEFHYRGQAMDASSTSESSDGSSDGSSSDGSSHGSG

GKHI

>tr|AOA087H670|AOAO87H670 ARAAL Oleosin OS=Arabis alpina 0X=50452 GN=AALP AA3G007200 PE=3
Sv=1

MADVRTHSHQVQVHPLRQHEGGIKVVYPQSGTGTGTGTGPSSTQVLTVVAGVPVGGTLLL
LAGLTLAGSVIGTILAFPLFLIFSPVIVPAAFLIGLAMAGFFTSGAIGLTGLSSMSWVLN
FFRRARENLPEELEEAKQRLADMAEYVGQRTKDAGQTIEDRAQDVRETKTDVRGDVHTKG

HARGDRDTKTTHEVRVASS

>tr |AOA251U5P5|AOA251U5P5 HELAN Oleosin OS=Helianthus annuus OX=4232

GN=HannXRQ Chr08g0223251 PE=3 SV=1
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MTETHQTYNPQHQPYGGGVSHYQOQQHVSPRVHQAVKAATATTAGGSLLILSGLTLAGTV
IALTIATPLLVIFSPVLVPAAITLFLLATGFLMSGGFGVAAATVLSWIYRYATGGHPLGS
DSLDQARDKLGYKARDMKGRAEHATGGMGLHARADM

>tr | AOA3P5ZTB8 |[AOA3P5ZTB8 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA(03T12417%

PE=3 Sv=1
MTKRSLYQWNTLLKSLSRDKOWQOVLSQFIOMFRCEEKPDNFTIPVALKACVELRQIKCG
ETTHAFINKDASLASDLYVGSALIDMYAKCGRMTQALRVFDELEEKPDIVTWSSMVSGFE
RNGFPFEAVEFFRRMATSYHVSPDRVTLITLVSACTKLSDSKLGRCVHGEFVMRRGFEKDL
SLVNSLLNCYAKSGAFKEAVHLFKVMAEKDVISWSTVIACYVONGAAAEALPYAVESRIP
KKDVVSWVALTISGFTLNGMAHRSVEEFSKMLLENNTRPDSTLMVKVLKSCSDLGFLEQAE
CFHSYLTKFGEFDSNPFIGASLVELYSRCGSLGSACKVFDEITLKDTVVWTSLITGYGIHG
KGTKALETEFNQMVESSEVEPNDVTFLSVLSACSHSGLIGEGLRIFELMVSQYGLVPNLEH
YAVLVDLLGRVGELDTAIEITKRMPFSPTPQVLGTLLGACRIHONDEMAETVAKKLEFELE
PNHAGYYMLMSNMYGVKGEWENVEKLRNAVRNRGIKNGLAESLIKIKRKVHREFVADDNMH
PENEPVYGLLKELDLLMKQGLEDSAYFQTEGGSLCHVSPLRLGGLMADVRTHAHQVQVHP
LROQEGGIKVVYPQSGPSSTOQVLAVIAGVPVGGTLLTLAGLTLAGSVIGLMLAFPLFLIF
SPVIVPAAFVIGLAMTGFMASGAIGLTGLSSMSWVLNHIRRVRERMPDELEEAKQRLADM
AEYVGORTKDAGQTIEEKAHDVRESKTYDVRDRDTKGHTATGGDRDTKTTREVRVATT

>tr|AOA178VDK3 |AOA178VDK3 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702

GN=AXX17_At3gOO7OO PE=3 SvV=1
MADVRTHSHQLQVHPQROQHEGGIKVLYPQSGPSSTQVLAVEVGVPIGGTLLTIAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAMTGFLASGAIGLTGLSSMSWVLNYIRRAGQH
IPEELEEAKHRLADMAEYVGQORTKDAGQTIEDKAHDVREAKTFDVRDRDTTKGTHNVRDT
KTT

>tr|AOAOD3C252 |AOAOD3C252 BRAOL Oleosin OS=Brassica oleracea
GN=106340888 PE=3 SV=1
MADLHQHQQOPMTRNLHESSSSPSTRQTVRFLTAATIGMSLLVLSGLTLTGTVIGLVVATP
LMVLFSPVLVPAVITMCLLTAGFLFSGGCGVAAATALSWIYRYITGKHPMGADKVDYARM
MISDNAKELGHYAQPQTDQTTTAPY

>tr | AOAOD3EH64 |AOAOD3EH64 BRAOL Oleosin OS=Brassica oleracea
GN=106316754 PE=3 SV=1
MLSSLIQIFQVFQVTSAVVVTAVLFALAGITLAGSVVGLIVATPLEVIFSPVLVPATIAS

var. oleracea 0X=109376

var. oleracea 0X=109376
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TLLATNLSAGALFGVTAAALIVWLLKHRMGVHPKNNPPPAGAPPTEAAKPTDKPAEGATD
KPKDNPTGGAADNPGGKSDGGETDKPESKPAGGPVNKPKDKPAGGPTDKPGSKPADKPAG
GPTDKPENKPAEEASNKPKDKPAGEPTDKPESKPSREASNKRKDKPAGGPTDKRESKPAG
EASNKPKDKPAGGPTTKPESKPAGEVSNKPKDKPVGGPTDKPGNKPAGGPADKPKDNPAG
GPTDKPADKPTGGTENKPAEEAANKPIGKPKNKPAGENKPPAWYS

>tr | AOAOD3EH63|AOAOD3EH63 BRAOL Oleosin OS=Brassica oleracea
GN=106317860 PE=3 SV=1
MRNEIQNETAQTDQTQGSMFSFENLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFITIFSPILLPAIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
IPESIKPSNIIPESIKPSNIIPVSIKPSNIKDKIKDTIGKVKNKIKAKQEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKHGKGESKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGG
KHGSGGSPMGGGKHGSGGKHESGGSPMGGGKHGSGGKHE SGGSPMGGGKHGSGGKHESGG
SPESVGKHGSGGKHESGGSPMGGGKHGSGGKHESGGASMGGGKHGSGGRHEGGGSAMGGG
KHGSGGKHGSEGKHGGEGSSMGKNSLSKNKKEFHYRGQAMDASSTSESSDGSSSDGSSSD
GSSSDGSSHGSGGKHI

>tr|AOAOD3CO071|AOAOD3CO071 BRAOL Oleosin OS=Brassica oleracea
GN=106337122 PE=3 SV=1
MADTHRVDRTDRHLOQFQSPYEGGRVNIQFEGAGEGYGQSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPIVGSLLATIAGLLLAGSVIGLMISIPLFLLEFSPVIVPAAITI
GLATTGFLASGMFGLTGLSSISWVMNYLRRTRGGVPDQLEYAKRRMADAVGYAGQKGKEM
GQFVQODKAHDAKQYDISKPODTTTTTTTTTKGHETRTAAA
>tr|AOAOD3A665|A0AOD3A665 BRAOL Oleosin OS=Brassica oleracea
GN=106298955 PE=3 SV=1
MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDQYSMMGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVAMLITGEFLSSGGEG
IAAITVFSWIYKYATGEHPQOGSDKLDSARMKLGSKAQDLKDRAQYYGQQHTGGYGQQHTG
GEHDRDRTRGTQHTT

>tr|AOAOD3DGO2 |AOAOD3DG02 BRAOL Oleosin OS=Brassica oleracea
GN=106304893 PE=3 SV=1
MTDTARTHHDITTRDQYPLISRDRDQYGMIGRDQYNMSGONYSKSRQIAKATTAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPQGSDKLDSARMKLGSKAQDMKDRAYYYGQOHTGEEHDRDRDHRTDRDRTR

var.

var.

var.

var.

oleracea 0X=109376

oleracea 0X=109376

oleracea 0X=109376

oleracea 0X=109376
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GTQHTT

>tr |AOAQ078H704 |AOAO078H704 BRANA Oleosin OS=Brassica napus O0X=3708 GN=BnaA01lgl4480D PE=3

Sv=1
MTDTARTHHDITNRDKYSMIGRDRDQYNMYGRDYSKSROIAKAVTAVTAGGSLLVLSSLT
LVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESWIYKYATGE
HPQGSDKLDSARMKLGGKVQDMKDRAQYYGOQQTGGEHDRDRTRGTQHTT

>tr|AOAQ078FBBY |AOAO78FBBY9 BRANA Oleosin OS=Brassica napus 0X=3708 GN=BnaC06gl2930D PE=3

Sv=1
MADTHRVDRTDRHLOQFQSPYEGGRVSIQYEGGGGYGAEGYKSMMPERGPSSTQVLSFEFLVG
VPIVGSLLATAGLLLAGSVIGLLISIPLFLLFSPVIVPAALTIGLAATGFLASGMEGLTG
LSSVSWVLNYLRGTRKSSVPEQLEYAKKRMADAVGYAGQKGKEMGQHVONKAQEAKQYDT
SKTHDTTTKGHETTQRTAAA

>tr|C3S7F4|C3S7F4 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S4 PE=2 SV=1

MADTHRVDRTDRHLQFQPPYEGGRVNIQFEGAGEGYGQOSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPIVGSLLAIAGLLLAGSVIGLMISIPLFLLESPVIVPAAITI
GLATTGFLASGMFGLTGLSSISWVMNYLRRTRGGVPDQLEYAKRRMADAVGYAGQKGKEM
GOQFVODKAHDAKQYDISKPODTTTTTTTTTKGHETRTAAA

>tr|C3S7F2|C3S7F2 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S4 PE=2 SV=1

MADTHRVDRTDRHLQFQSPYEGGRVSIQYEGGGGAGGYGGRGGGYGAEGYKSMMPERGPS
STQVLSFLVGVPIVGSLLATAGLLLAGSVIGLLISIPLFLLESPVIVPAALTIGLAATGE
LASGMFGLTGLSSVSWVLNYLRGTRKSSVPEQLEYAKKRMADAVGYAGQKGKGMGQHVON
KAQEAKQYDISKTHDTTTKGHETTQRTAAA

>tr|[C3S7G1|C3S7G1 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1

MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKA
VITAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGEG
IAATTVEFSWIYKYATGEHPQGSDKLDSARMKLGGKVQODMKDRAQYYGQOQTGGEHDRDRT
RGTQHTT

>tr|AOAQ078IM60 |AOAO78IM60 BRANA Oleosin OS=Brassica napus 0X=3708 GN=BnaC04g32530D PE=3

Sv=1

MADTHRVDRTDRHLQFQSPYEGGRVNIQFEGAGEGYGQSGYGGGGGYGQSGYGGGGYKSM
MPEIYIYSLTFMHTKLMRFFLGPNKTFPIVGSLLATIAGLLLAGSVIGLMISIPLFLLESP
VIVPAAITIGLATTGFLASGMEGLTGLSSISWVMNYLRRTRGGVPDQLEYAKRRMADAVG
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YAGQKGKEMGQFVQODKAHDAKQYDISKPODTTTTTTTTTKGHETRTAAA

>tr |AOA078J3L4 |AOA078J3L4 BRANA Oleosin (Fragment) OS=Brassica napus 0X=3708
GN=BnaCnng36370D PE=3 SV=1
MLSSLIQIFQVFQVTSAVVVTAVLFALAGITLAGSVVGLIVATPLEVIFSPVLVPATIAS
TLLATNLSAGALFGVTAAALIVWLLKHRMGVHPKNNPPPAGAPPTEAAKPTDKPAEGATD
KPKDNPTGGAADNPGGKSDGGETDKPESKPAGGPVNKPKDKPAGGPTDKPGSKPADKPAG
GPTDKPENKPAEEASNKPKDKPAGEPTDKPESKPSREASNKRKDKPAGGP

>tr|Q9LYO07|Q9LY07 ARATH Glycine-rich protein 20 OS=Arabidopsis thaliana OX=3702
GN=ATGRP20 PE=2 SV=1
MAPFPLSLIFGKKKRRRDDEIRROQKPTLKGVMTAFFATEAAICLLLLAGISLTGTAVALFE
ASMPLFLVFSPVLVPAGIATTILASGLMAGGTSGVSGLTILMWLYKKYTGRDFPIKIPGA
AAAGGAAPAAPAAPAPAAPAAKPAAKPAAKPGA

>tr|AOA078JR26 |AOA0O78JR26 BRANA Oleosin (Fragment) OS=Brassica napus 0X=3708
GN=BnaCnng60890D PE=3 SV=1
MRNEIQNETAQTDQTQGSMFSFENLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFIIFSPILLPAIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
IPESIKPSNIIPESIKPSNIIPVSIKPSNIKDKIKDTIGKVKNKIKAKQEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKHGKGESKHGKGESKHGKGESTHGKGGKHGSEGKHGSGGSPMG
GGKHGSGGKHESGGSPM

>tr|C3S7F3|C3S7F3 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S4 PE=2 SV=1
MADTHRVDRTDRHLQFQSPYEGGRVNIQYEGGGGAGGYGGGRGGGYGAGGYKSMMPERGP
SNTQVLSFLVGVPIVGSLLAIAGLLLAGSVIGLLISIPLFLLEFSPVIVPAALTIGLAATG
FLASGMFGLTGLSSVSWVMNYLRGTRKSSVPEQLEYAKKRMADAVGYAGQKGKEMGQHVQ
NKAHEAKQYDISKTHDTTTTKGHETTQRTAAA

>tr|C3S7TE9|C3S7E9 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S1 PE=2 SV=1
MADVRTHAHQVQVHPLRQOEGGIKVVYPQSGPSSTQVLAVIAGVPVGGTLLTLAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAMTGFMASGAIGLTGLSSMSWVLNHIRRVRER
MPDELEEAKQRLADMAEYVGQRTKDAGQTIEEKAHDVRESKTYDVRDRDTKGHTATGGDR

DTKTTREVRVATT

>tr|Q42640|042640 BRAOL Oleosin OS=Brassica oleracea 0X=3712 GN=GRP3 PE=2 SV=1
MRNEIQONETAQTDQTQGSMESFEFDLEFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFITIFSPILLPATAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
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IPESIKPSNIIPESIKPSNIIPESVKPSNIKDKIKDTIGKVKNKINAKKEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKPGSGGKHGKGESKHGKGESTHGKGGKHGSEGS SMDEGKHGGK
HGSGGSPMGGGKHGSGGKHESGGSPMGGGKHGSGGKHESGGASMGGGKHGSGGKHGSEGK
HGGEGSSMGKNSQSKNKKEFHYRGOAMDASSTSESSDGSSDGSSDGSSSDGSSHGSGGKH
I

>tr|C387G2|C3S7G2 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1

MTDTARTHHDITTRDQYPMMGRDRDQYATTIGRDQYQGYGQDYSKSRQIAKAATAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAATTVESW
IYKYATGEHPKGSDKLDSARMKPGSKAQDMKDRAHYYGQQHTGGEHVNTDYRNTDRDRTR
GTT

>tr|[C387G0|C3S7G0_BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1

MTDTARTHHDITSRDQYPRDRDQYSTIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFEG
IAATITVEFSWIYKYATGEHPQGSDKLDSARMKLGGKVQDMKDRAQYYGQQQOTGGEHDRDRT
RGTQHTT

>tr[Q65Z2R4 | Q65Z2R4 BRANA Oleosin (Fragment) OS=Brassica napus 0X=3708 GN=oleosin napII

PE=2 SV=1
RRDQOYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKAVTAVTAGGSLLV
LSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESWIYK
YATGEHPQGSDKLDSARMKLGGKVQODMKDRAQYYGQOQTGGEDDRDRTRGTQHTT

>tr|C3S7G6|C357G6 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1

MTDTARTHHDITTRDQYPLISRDRDQYGMIGRDQYNMSGONYSKSRQIAKATTAVTAGGS
LLVLSSLTLVGTVIASIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPQGSDKLDSARMKLGSKAQDMKDRAYYYGQOHTGEEHDRDRDHRTDRDRTR
GTQHTT

>tr|A8MSB7|ASBMSB7 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=GRP19 PE=3 SV=1

MFEIIQAVESAGVALALLTFAGITLGGSVVACIISTPLEVIFSPVLVPATIATTLLASGE
TASGSFGATAFTILSWLYKEGPTKNSRIDATGSGV

>tr|[C3S7G4|C357G4 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1

MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDQYSMMGRDRDQYNMYGRDYSKSRQIAKA
VIAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVAMLITGFLSSGGEG
IAATTVESWIYKYATGEHPQGSDKLDSARMKLGSKAQDLKDRAQYYGOQOHTGGYGQQHTG
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GEHDRDRTRGTQHTT

>tr|Q94CI2|Q94CI2 BRAOL Oleosin OS=Brassica oleracea 0X=3712 GN=GRP2 PE=3 SV=1
MLSSLIQIFQVFQVTSAVVVTAVLFALAGITLAGSVVGLIVATPLEVIFSPVLVPATIAS
TLLATNLSAGALFGVTAAALIVWLLKHRMGVHPKNNPPPAGAPPTEAAKPTDEPAEGATD
KPKDNPTGGAADKPGDKPAGGAADNSGGKSDGGETDKPESKPAGGPVNKPKDKPAGGPTD
KPGSKPADKPAGGPTDKPESKPAGDASNKPKDKPTGEPTDKPESKPAREASNKRKDKPAG
GPTDKRESKPAGEVSHKPKDKSAGGPTTKPESKPAGEVSHKPKDKSAGGPTDKPGNKPVG
GPADKPKDNPAGRPTDKPTGGTENKPAGEAANKPIGKPKNKPAGENKPPAWYS

>tr|AOA251IRWY6 |AOAZ51RWY6 HELAN Oleosin OS=Helianthus annuus O0X=4232

GN=HannXRQ Chrl6g0504661 PE=3 SV=1
MAEHHHQQOQHHPINTNTHFHONNVYSTSKLLAVLTLFPIGGLCFLLSGLILTGTLIGLTI
ATPVFFIFSPVLLPAILTVGLMVTGFLTSVAFGITALSSLAYIVSYFRRTSGWRRKRRGY

TTGYLGQKVKDMGLKTQETDWA

>tr|AOAOROJP17|AOAOROJP17 SOYBN Oleosin 0S=Glycine max 0X=3847 GN=GLYMA 05G004300 PE=3
Sv=1

MANLKLVPHANPQLSILHARVNTPKLHISMKHHRHYFNPTLRSQQOQQPOQHVQVHATTTHT
POHHGGEALLAGVPLGAMLLLLSGISLIASLLGLAVATPLFIFFSPLLVPAAFAIGMAVT
AVLAAGACGLAGLVLEFSWVVNYLROMPRGTTMMTVLPEQAKRHVADMAEYVGQKTKEVGQ

DIQTRAHHAQGTTRMTVH

>tr|M4EITO |M4AEITO BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0OX=51351 PE=3 SV=1
MLSFLISLLDITIKLVIASATFLFFLAFSGLTFAGSAVALVVSTPLFITIFSPILVPATIST
TLLASGLAAGTSLGLSATGLIMRLIKYY

>tr|M4CYF8 |MACYF8 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0X=51351 PE=3 SV=1
MSEELVQHESHSQASIFSRFFRMEFSFIFPLLNVIKLITASVTSLVCLAFSCVALGGSAVA
LIVSTPLFIMFSPILVPATIATTLLASGLMAGTTLGLTGIGLIMGLVR

>tr|M4CYF4 |[MACYF4 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0X=51351 PE=3 SV=1
MFFQITQGVFTGVEALALLAFAGITLGGSAVGLALSTPLFILFSPILVPATIATTLLTTG

FTTSGGLGIVALRIFWKLFEFK

>tr |AOA178VIV3|AOAL78V1V3 ARATH Oleosin OS=Arabidopsis thaliana OX=3702

GN=AXX17 At4g29040 PE=3 SV=1
MADTARGTHHDIIGRDQYPMMGRDRDQYQOMSGRGSDYSKSRQIAKAATAVTAGGSLLVLS
SLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAATITVESWIYKYA

31



86

87

88

89

TGEHPQGSDKLDSARMKLGSKAQDLKDRAQYYGQOHTGGEHDRDRTRGGQHTT

>tr|Q5HZ52|Q5HZ52 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=C24 LOCUS25198 PE=2

Sv=1
MADQTRTHHEMISRDSTQEAHPKAROMVKAATAVTAGGSLLVLSGLTLAGTVIALTVATP
LLVIFSPVLVPAVVTVALTIITGFLASGGFGIAATITAFSWLYRHMTGSGSDKIENARMKVG
SRVODTKYGQHNIGVQHQQVS

>tr|AOA384LN43 |AOA384LN43 ARATH Oleosin OS=Arabidopsis thaliana 0OX=3702

GN=AXX17 At5g50000 PE=3 sv=1
MADQTRTHHEMISRDSTQEAHPKAROMVKAATAVTAGGSLLVLSGLTLAGTVIALTVATP
LLVIFSPVLVPAVVTVALIITGFLASGGFGIAAITAFSWLYRHMTGSGSDKIENARMKVG
SRVODTKYGQHNIGVQHQQVS

>tr|D7LON5 |D7LONS5 ARALL Oleosin OS=Arabidopsis lyrata subsp.
GN=ARALYDRAFT_477358 PE=3 SvV=1
MADVRTHSHQLQVHPQROHEGGIKVLYPQSGPSSTQVLAVEFVGVPVGGTLLTIAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAMTGFLASGAIGLTGLSSMSWVLNYIRWAGEH
IPEELEEAKQRLADMAEYVGQRTKDAGQTIEDKAHDVRETKTFDVRDRDTTKGTHNVRDT
KTT

>tr|AOAOD3B993 |AOAOD3B993 BRAOL Oleosin OS=Brassica oleracea
Sv=1
MTKRSLYQWNTLLKSLSRDKOQWQOVLSQFIQOMFRCEEKPDNEFTIPVALKACVELRQIKCG
EITHAFINKDASLASDLYVGSALIDMYAKCGRMTQALRVFDELEEKPDIVTWSSMVSGFEE
RNGFPFEAVEFFRRMATSSHVSPDRVTLITLVSACTKLSDSKLGRCVHGFVMRRGFEKDL
SLVNSLLNCYAKSGAFKEAVHLFKVMAEKDVISWSTVIACYVONGAAAEALRVENEMMGS
GTEPSAATMLSVFQACAASHDLEQGRKSHELAIRKGIETEVKVSTALVDMYMKCFSPEEA
YAVFSRIPKKDVVSWVALISGFTLNGMAHRSVEEFSKMLLENNTRPDSILMVKVLKACSD
LGFLEQAECFHSYVIKFGFDSNPFIGASLVELYSRCGSLGSACKVFDEITLKDVVVWTSL
ITGYGIHGKGTKALETFTOQMVESSEVEPNEVTFLSVLSACSHSGLIHEGLRIFELMVSQY
GLVPNLEHYAVLVDLLGRVGELDAAIEITKGMPFSPTPQVLGTLLGACRIHONDEMAETV
AKKLFELEPNHAGYYMLMSNMYGVKGEWENVEKLRNAVRNRGIKKGLAESLIEIKRKVHS
FVADDNMHPENEPVYGLLKELDLHMKQODFEDSVYFQTEGGSYYLTKLYLGGLMADVRTHA
HOQVQVHPLRQHEGGIKVVYPQSGPSSTQVLAVVAGVPVGGTLLTLAGLTLAGSVIGLILA
FPLFLIFSPVIVPAAFVIGLAMTGFMASGAIGLTGLSSMSWVLNHIRRVRERI PDELDEA

lyrata 0X=81972

var.

oleracea 0X=109376 PE=3
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90

91

92

93

KORLADMAEYVGQRTKDAGQTIEDKAHDVRESKTYDVRDRDTKGHTASGGDRDTKTTREV
RVATT

>tr|Q94FQ4|Q94FQ4 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 PE=3 SV=1

MSEELSQKPSSAQSLSLREGRNRFPFLSLSQREGRFFPSLSLSERDGRKESEFLSMESELM
PLLEVIKITITIASVASVIFVGFACVTLAGSAAALVVSTPVFIIFSPVLVPATIATVVLATG
FTAGGSEFGATALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKSKAKSKG
GLKAWCKKMLKSKFGGKKGKSGGGKSKFGGKGGKSEGEEGMS SGDERMSGSEGGMSGGEG
GKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKAKLGKKK
GMSGGISGSEEGMSGSEGGMSSGGGSKSKSKKSKLKAKLGKKNCMSGGMSGSEEGMSGSE
GGMSGGGGGKSKSRKSKLKAKLGKKKSMSGGMSGSEGGMSGSEGGMSGGGMSGGSGSKHK
IGGGKHGGLGGKEFGKKRGMSGSGGGMSGSEGGMSGSEGSMSGGGMSRGSGSKHKIGGGKH
GGLRGKFGKKRGMSGSEGSMSGSEGGMSESGMSGSGGGKHKIGGGKHKEFGGGKHGGGGGH
MAE

>tr[Q94FQ0|Q94FQ0 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 PE=3 SV=1

MSEELSQKPSSAQSLSLREGRNRFPFLSLSQREGRFFPSLSLSERDGRKESEFLSMESEFLM
PLLEVIKIIIASVASVIFVGFACVILAGSAAALVVSTPVFIIFSPVLVPATIATVVLATG
FTAGGSFGATALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKSKAKSKG
GLKAWCKKMLKSKFGGKKGKSGGGKSKFGGKGGKSEGEEGMSSGDEGMSGSEGGMSGGEG
GKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKAKLGKKK
GMSGGMSGSEEGMFGSEGGMS SGGGSKSKSKKSKLKAKLGKKKGMSGGMSGSEEGMSGSE
GGMSGGGGGKSKSRKSKLKAKLGKKKCMYGGMSGSEGGMSGSEGGISGGGMSGGSGSKHK
IGGGKHGGLGGKFGKKRGMSGSGGGMSGSEGGVSGSEGSMSGGGMSGGSGSKHKIGGGKH
GGLRGKFGKKRGMSGSEGGMSGSEGGVSESGMSGSGGGKHKIGGGKHKEFGGGKHGGGGGH
MAE

>tr|Q9FUJ9 | Q9FUJ9 SESIN Oleosin OS=Sesamum indicum O0X=4182 PE=2 SV=1

MADRDRPHPHOIQVHPQHPHRYEGGVKSLLPOQKGPSTTQILAIITLLPISGTLLCLAGIT
LVGTLIGLAVATPVEVIFSPVLVPAATLIAGAVTAFLTSGAFGLTGLSSLSWVLNSFRRA
TGQGPLEYAKRGVQEGTLYVGEKTKQAGEAIKSTAKEGGREGTART

>tr|Q94FP9|Q94FP9 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 PE=3 SV=1

MSEELSQKPSSAQSLSLREGRNRFPFLSLSQREGRFFPSLSLSERDGRKESEFLSMESELM
PLLEVIKIIIASVASVIFVGFACVTLAGSAAALVVSTPVFIIFSPVLVPATIATVVLATG
FTAGGSEFGATALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKSKAKSKG



94

95

96

97

GLKAWCKKMLKSKFGGKKGKSGGGKSKFGGKGGKSEGEEGMS SGDEGMSGSEGGMSGGEG
GKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKAKLGKKK
CMSGGMSGSEEGMSGSEGGMSSGGGSKSKSKKSKLKAKLGKKKGMSGGMSGSEEGMSGSE
GGMSGGGGGKSKSRKSKLKAKLEKKKGMSGGMSGIEGGMSGSEGGISGGGMSGGSGSKHK
IGGGKHGGLGGKFGKKRGMSGSGGGMSGSEGGVSGSEGSMSGGGMSGGSGSKHKIGGGKH
GGLRGKFEKKRGMSGSEGGMSGSEGGMSESGMSGSGGGKHKIGGGKHKEFGGGKHGGGGGH
MAE

>tr|AOAOD3CT24 |AOAOD3CT24 BRAOL Oleosin OS=Brassica oleracea
Sv=1
MADTHRVDRTDRHLQFQSPYEGGRVSIQYEGGGGAGGYGGRGGGYGAEGYKSMMPERGPS
STOVTFFFTFSMLIHFLNFMHSILNLLDSIFRYGVILFGGGPYRWCLAGSVIGLLISIPL
FLLFSPVIVPAALTIGLAATGFLASGMEFGLTGLSSVSWVLNYLRGTRKSSVPEQLEYAKK
RMADAVGYAGQKGKEMGQHVONKAQEAKQYDISKTHDTTTKGHETTQRTAAA
>tr|AOAOD3DMT4 |AOAOD3DMT4 BRAOL Oleosin OS=Brassica oleracea
Sv=1
MADTARTHHDITSRDQYPLLGRDRDQYPYGRSDYQTSSQDYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWI
YKYATGEHPQGSDKLDSARMKLGSKAQDIKDRAQYYGQQHTGGEPDRDRTRGTHHNTT

var.

var.

oleracea 0X=109376 PE=3

oleracea 0X=109376 PE=3

>tr|AOA397Z22I8|A0A3972218 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRARA C02941

PE=3 Sv=1
MADVRTHAHQVOVHPLROQEGGIKVVYPQSGPSSTOQVLAVIAGVPVGGTLLTLAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAMTGFMASGAIGLTGLSSMSWVLNHIRRVRER
MPDELEEAKQRLADMAEYVGQRTKDAGQTIEEKAHDVRESKTYDVRDRDTKGHTATGGDR
DTKTTREVRVATT

>tr|AOA397YL15|AOA397YL15 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRARA G01479

PE=3 SV=1
MADTHRVDRTDRHLQFOSPYEGGRVNIQYEGGGGAGGYGGGRGGGYGAGGYKSMMPERGP
SSTQVLSFLVGVPIVGSLLAIAGLLLAGSVIGLLISIPLFLLFSPVIVPAALTIGLAATG
FLASGMFGLTGLSSVSWVMNYLRGTRKSSVPEQLEYAKKRMADAVGYAGQKGKEMGQHVQ
NKAQEAKQYDISKTHDTTTKGHETTORTAAA

>tr | AOAO87GGK1 [AOAO87GGK1 ARAAL Oleosin OS=Arabis alpina 0X=50452 GN=AALP AAT7G076700 PE=3

Sv=1
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99

100

101

MADTARTTHHDILNRDRDQYGRDQFGRDQYGRDQYGRDQYGRDQYGOMSSRGDYSKSRQI
AKAATAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSG
GFGIAAITVESWIYKYATGEHPQGSDRLDSARMKLGSKAQDLKDRAHYYGQQHTGGEHDR

DRDRTTGRVGQQTS

>tr |AOAO87GA32 |AOAO87GA32 ARAAL Oleosin OS=Arabis alpina 0X=50452 GN=AALP AA8G285900 PE=3
Sv=1

MANQTRTHHEIISRDSRTRDHPKAROMVKAATAVTAGGSLLVLSGLTLAGTVIALTVATP
LLVIFSPVLVPAVITVVLIITGFLASGGFGIAAITAFSWLYRHLTGSGSERLENARMKLG

SRSQODTKYGQOHNTGVQHHQQOQOQAS

>tr|AOAOROFZF4 |AOAOROFZF4 SOYBN Oleosin 0S=Glycine max 0OX=3847 GN=GLYMA 16G071800 PE=3
Sv=1

MTTVPPHSVQVHTTTHRYEAGVVPPARFEAPRYEAGIKAPSSIYHSERGPTTSQVLAVVA
GLPVGGILLLLAGLTLAGTLTGLVVATPLFIIFSPVLIPATVAIGLAVAGFLTSGVFGLT
ALSSEFSWILNYIRETQPASENLAAAAKHHLAEAAEYVGOKTKEVGOKTKEVGQDIQSKAQ
DTREAAARDARDAREAAARDARDAKVEARDVKRTTVTATTATA

>tr|AOA3P6DT7WS |AOA3P6D7WS BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRASC35T46007%Z
PE=3 SvV=1

MANQTRTHQDIIVRDSRSTLDRDHPKTGAQMVKVATGVAAGGSLLVLSGLTLAGTVIALA
VATPLLIIFSPVLVPAVITVVLIITGFLASGGFGIAAITAFSWLYRHMTGSGSDQKIESA
RMKVGSRGYDTKSGQOHNIGVHQQHQQAAS

>tr|AOA087G5I9|AOAO087G5I9 ARAAL Oleosin OS=Arabis alpina 0X=50452 GN=AALP AA8G071100 PE=3
Sv=1

MREELAQTGSQPQSTQSMREGRLEFSFLETFSFLMPLLDLIKLVIASVASVALLGFAGLTL
AGSAVGFLISTPLFIIFSPILVPATVVTTLLATGLTAGSSIGATALGLIIWLIKHRMGVK
PGNNPIPKGAPPTGIRERIRKRIKGGGAGAKPEEGAKPEEGAKPEGASPPPSFLSFFQLP
DLKKIPEKIKSKFSNKSKGGEGGSMGGEGGSMGEGGNSGGEGKSGGKGKSRGEGSRGEGK
SRGLGKSRGEGSMGGEGKSRSGGKSKFGKKIKSKLGKKFGHGGSPEDGSSSGGGSSHGGG
SSHGGSSPRGGNSHGGEGSMGGEGKSRSGGKSKEFGEKIKSKLGSKFGHGGSHGGGSSPGG
GSSHGGGSSHGGSSPGGXXX XXX XXX XXX XXX XKXKXKXXXKXKXKXKXXXKXSSPGGGSSHGSVGKS
NFRENIRRKFQSKFHSKFGRGGLHGGSSSPGGGSSHGGGSSHGDSSPGGGSSHGGSSGGS

SPRGGGGRSGMDGGSHME

35



102 >tr|AOAO87G5I8|AOA087G5I8 ARAAL Oleosin OS=Arabis alpina OX=50452 GN=AALP AA8G071000 PE=3
Sv=1
MREELAQTGSQPQSTQSMOEGRLFSFLKTFSFIMPLLDLIKLVIASVASVALLGFAGLTL
AGSAVGFLISTPLFIIFSPILVPATVVTTLLATGLIAGSSIGATALGLIIWLIKHRMGVK
PGNNPIPKGAPPTGIRERIRKRIKGGGAGAKPEEGAKPEEGAKQEGASPPPAPSEFFQIPS
FMOLAAQGVEKNKFSQKPMGGGGGSMVEGGSMGEGGSMGDGGKPIGEGKSKGEGKSKSKGK
GKGKGKCKCEGKSKDKSKGKGKGKCKCEGKSKCGGKSKGGEGKSKRGGKSKRGSSPGGGS
SPGGGSSPGGGSSPGGGSSPGGGSSPGGGTSPGGGSSPGGGDMGGGSDME

103 >tr|AOA3P6DBL6|AOA3P6DBL6 BRACM Oleosin OS=Brassica campestris O0X=3711 GN=BRAA10T449737Z
PE=3 SV=1
MRNEIQNETAQTDQTQGSMFSEFENLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFITIFSPILLPAIAATTVLAAGLGGKKVAAAPEASPAASPSLSLLGIPESIK
PSNIIPESIKPSNIIPEGIKPSNIKDKIKDTIGKVKNKIKAKKEEKSKGKSEDSSKGKGK
SKGEDTTTDDDTTTDEDKHGSGAKHGKGESKHGKGESTHGKGGKHGSEGKHGSGGSSMGG
GKHGSGGKHETGGKHGSGGKHESGGSAMGGGKHGSGGKHGSEGKHGGEGSSMGKNSLSKK
KKEFHYRGQAMDASSTSESSDGSSDGSSSDGSSHGSGGKHI

104 >tr|Q84WTO|Q84WTO ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=At5g51210 PE=2 SV=1
MADQTRTHHEMISRDSTQEAHPKARQMVKAATAVTAGGSLLVLSGLTLAGTVVALTVATP
LLVIFSPVLVPAVVTVALIITGFLASGGFGIAAITAFSWLYRHMTGSGSDKIENARMKVG
SRVODTKYGQHNIGVQHQQVS

105 >tr|Q42638|Q42638 BRAOL Oleosin (Fragment) OS=Brassica oleracea 0X=3712 PE=2 SV=1
EIONETAQTDOTOGSMFSFFDLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSAVAL
AVSTPLFITFSPILLPATAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNVIPE
SIKPSNIIPESIKPSNIIPESVKPSNIKDKIKDTIGKVKNKINAKKEEKSKGKSEDSSKG
KGKSKGEDTTTDEDKPGSGGKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGGKHGS
GGSPMGGGKHGSGGKHESGGSPMGGGKHGSGGKHESGGASMGGGKHESVGKHGSGGKHES
GGSPMSGGKHGSGGKHESGGASMGGGKHGSGGRHEGGGSAMGGGKHGSGGKHGSEGKHGG
EGSSMGKNSLSKNKKEFHYRDQAMDASSTSESSDGSSDGSSSDGSSSDGSSHGSGGKHI

106 >tr|Q42639|042639 BRAOL Oleosin (Fragment) OS=Brassica oleracea 0X=3712 PE=2 SV=1
TDOTQGSMFSFFDLFPFLLPMEFEVIKMVVASVASVVYLGFAGVTLSGSAVALAVSTPLFEFI
IFSPILLPATIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNVIPESIKPSNII
PESTIKPSNIIPESVKPSNIKDKIKDTIGKVKNKINAKKEEKSKGKSEDSSKGKGKSKGED



TTTDEDKPGSGGKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGSGGKHESGGASMG
GGKHGSGGRHEGGGSAMGGGKHGSGGKHGSEGKHGGEGSSMGKNSLSKNKKEFHYRDQAM
DASSTSESSDGSSDGSSSDGSSSDGSSHGSGGKHI

107 >tr|Q42637|Q42637 BRAOL Oleosin OS=Brassica oleracea O0X=3712 PE=2 SV=1
MRNEIQNETAQTDQTQGSMFSFEFDLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFIIFSPILLPAIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
IPESIKPSNIIPESIKPSNIIPESVKPSNIKDKIKDTIGKVKNKINAKKEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKPGSGGKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGGK
HGSGGSPMGVGKHGSGGKHESGGSPMGGGKHGSGGKHESGGASMGGGKHGSGGRHEGGGS
AMGGGKHGSGGKHGSEGKHGGEGSSMGKNSLSKNKKEFHYRDQAMDASSTSESSDGSSDG
SSSDGSSSDGSSHGSGGKHI

108 >tr|AOAO087G5I7|AOA087G5I7 ARAAL Oleosin OS=Arabis alpina OX=50452 GN=AALP AA8G070900 PE=3
Sv=1
MVIASVASLALLGFAGLTLAGSTVGLVVSTPLFIIFSPVLVPATIAITLLATGLTAGASL
GGMALGLIMWLIKSSASYKGRKAPSALLPFFGTFVDKPPAPPTAGTTPPGGATPPSEAAP
ASGAAPAGGNSPSNGFKWSWSWGGKPFFGGAPSGGSNPVGGLKWNWSWGGKSYSGTIPFG
GKSAGGSTPTGGTEPATGSPPAD

109 >tr|Q94FRO|Q94FRO ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 PE=3 SV=1
MSEELSQKPSSAQSLSLREGRNRFPFLSLSQREGRFFSSLSLSERDGRKEFSFLSMEFSEFLM
PLLEVIKIITIASVASVIFVGFACVTLAGSAAALVVSTPVFIIFSPVLVPATIATVVLATG
FTAGGSFGVTALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKSKAKSKG
GLKAWCKKMLKSKFGGKKGKSGGGKSKFGGKGGKSEGEEGMSSGDEGMSGSEGGMSGGEG
GKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKAKLGKKK
GMSGGMSGSEEGMSGSEGGMSSGGGSKSKSKKSKLKAKLGKKKGMSGGMSGSEEGMSGSE
GGMSGGGGGKSKSRKSKLKAKLGKKKCMSGGMSGSEGGMSGSEGGISGGGMSGGSGSKHK
IGGGKHGGLGGKFGKKRGMSGSGGGMSGSEGGVSGSEGSMSGGGMSGGSGSKHKIGGGKH
GGLRGKFGKKRGMSGSEGGMSGSEGGMSESGMSGSGGGKHKIGGGKHKEFGGGKHGGGGGH
MAE

110 >tr|AOA178UIH4|AO0A178UIH4 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702
GN=AXX17_At5gO7220 PE=3 SV=1
MEFSFLMPLLEVIKIITIASVASVIFVGFACVTLAGSAAALVVSTPVFIIFSPVLVPATIAT
VVLATGFTAGGSFGVTALGLIMWLVKRRMGVKPKDNPPPAGLPPNSGAGAGGAQSLIKKS



111

112

113

114

115

KAKSKGGLKAWCKKMLKSKEGGKKGKSGGGKSKEGGKGGKSEGEEGMS SGDEGMSGSEGG
MSGGEGGKSKSGKGKLKAKLEKKKGMSGGSESEEGMSGSEGGMSGGGGSKSKSKKSKLKA
KLGKKKGMSGGMSGSEEGMSGSEGGMSGGGGGKSKSRKSKLKAKLGKKKCMSGGMSGSEG
GMSGSEGGISGGGMSGGSGSKHKIGGGKHGGLGGKEFGKKRGMSGSGGGMSGSEGGVSGSE
GSMSGGGMSGGSGSKHKIGGGKHGGLRGKEFGKKRGMSGSEGGMSGSEGGMSESGMSGSGG
GKHKIGGGKHKFGGGKHGGGGGHMAE

>tr[Q6J1J8|Q6J1J8 ARAHY Oleosin OS=Arachis hypogaea 0OX=3818 GN=Ahy A05g023475 PE=2 SV=1

MATATDRAPHQVQVHTPTTQORVDVPRRGYDVSGGGIKTLLPERGPSTSQITAVLVGVPTG
GTLLLLSGLSLLGTIIGLAIATPVFIFFSPVIVPAVVTIGLAVTGILTAGACGLTGLMSL
SWMINFIRQVHGTTVPDQLDSVKRRMADMADYVGQKTKDAGQEIQTKAQDVKRSSS
>tr|AOA398APT76|AOA398AP76 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRARA A(01514
PE=3 SvV=1

MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFG
IAATITVESWIYKYATGEHPQGSDKLDSARMKLGGKVQDMKDRAQYYGQOQTGGEHDRDRT

RGTQHTT

>tr|AOA3972J54 |AO0A397235S4 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRARA D01064
PE=3 SvV=1

MADTHRVDRTDRHLQFQSPYEGGRVNIQFEGAGGGYGQSGYGDGYGQSGYGGGGYKSMMP
ESGPSSTQVISFLVGVPLVGSLLAIAGLLLAGSVIGLMISIPLFLLFSPVIVPAAITIGL
ATTGFLTSGMFGLTGLSSISWVMNYLRRTRGSVPDQLEYAKRRMADAVGYAGQKGKEVGQ
FVODKAHDAKQYDISKPHDTTTTTTTTTKGLETRTAAA

>tr|Q49L62|Q49L62 BRACM Oleosin (Fragment) OS=Brassica campestris O0X=3711 PE=2 SV=1
PRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKAVTAVTAGGSLLVLSSLT
LVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWIYKYATGE
HPQOGSDKLDSARMKLGGKVQDMKDRAQYYGQQOHTGGYGQQOQTGGEHDRDRTRGTQHTT

>tr|AOA445EPH4 |AOA445EPH4 ARAHY Oleosin OS=Arachis hypogaea 0X=3818 GN=Ahy A01g001806
PE=3 SV=1

MADIQQYYQQODHQDVSATKERSSSHILALATLLPFGASLLFLAGVTLLATLIGVALATPL
FIITFSPILIPAALVIAFSVSGEFLTSGAFGVTSVSSFAWMASYLRRSRLQESLLHAKDRAQ
QIMSNMAQRAKEAGATVVSEAQDTAQQAHDAPTDTDSTVSVTPSESQTSDTQSGSGSGSG
GGTQTRDTASTTETKDEGGGGGKSKDRKKTSS

38



116 >tr|AO0A445AU69|AO0A445AU69 ARAHY Oleosin OS=Arachis hypogaea 0X=3818 GN=Ahy B01g054716
PE=3 SV=1
MADIQQYYQQODHODVSATKERSSSHILALATLLPFGASLLFLAGVTLLATLIGVALATPL
FIIFSPILIPAALVIAFSVSGFLTSGAFGVTSVSSFAWMASYFRRSRLQESLLHAKDRAQ
QOIMSNMAQRAKEAGDTVVSKAQDTAQQAHDAPTDTDSTISVTPSESQTSDTQSGSGSGGG
TOTRDTASTTETKDEGGGGGKSKDRKKTSS

117 >tr|AO0A397KW15|AO0A397KW15 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA(03T146477Z
PE=3 SV=1
MTDTARTHHDITTRDQYPMMGRDRDOQYATIIGRDQYQGYGQODYSKSRQIAKAATAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPKGSDKLDSARMKLGSKAQDMKDRAHYYGOQQHTGGEHVNTDYRNTDRDRTR
GTT

118 >tr|082308|082308 ARATH Oleosin OS=Arabidopsis thaliana OX=3702 GN=At2g25890 PE=3 SV=1
MVSLLKLOKQHRTLNPYSLRKRKKEMADHQOHQQOOQOPIMRSLHESSPSTRQIVREVTAA
TIGLSLLVLSGLTLTGTVIGLIVATPLMVLFSPVLVPAVITIGLLTMGFLFSGGCGVAAA
TALTWIYKYVTGKHPMGADKVDYARMRIAEKAKELGHYTHSQPQQTHQTTTTTH

119 >tr|Q2F3KO0|Q2F3K0 BRANA Oleosin OS=Brassica napus 0X=3708 PE=3 SV=1
MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGEFLSSGGEG
IAAVTVFSWIYKYATGEHPQGSDKLDSARMKLGGKVQDMKDRAQYYGQQQTGGEHDRDRT
RGTQHTT

120 >tr|AOA445KI27|AOA445KI27 GLYSO Oleosin 0S=Glycine soja 0X=3848 GN=D0Y65 010876 PE=3 SV=1
MAEVRSQQOQOQOPQHVQVHATTTHTPOQHHGGEGGSGILNLIPEMSLTGSQLLALLAGVPLGA
MLLLLSGISLIASLLGLAVATPLFIFFSPLLVPAAFAIGMAVTAVLAAGACGLAGLVLFES
WVVNYLROMPRGTTMMTVLPEQAKRHVADMAEYVGQKTKEVGODIQTRAHHAQGTTRMTV
H

121  >tr|Q6V5K1|Q6V5K1 BRAOL Oleosin OS=Brassica oleracea 0X=3712 GN=Bo 7530 PE=3 SV=1
MRNEIQONETAQTDQTQGSMEFSFEFDLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFIIFSPILLPAIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
IPESIKPSNIIPESIKPSNIIPESVKPSNIKDKIKDTIGKVKNKINAKKEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKPGSGGKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGGK
HGSGGSPMGGGKHGSGGKHESGGASMGGGKHGSGGRHESGSSAMGGGKHGSGGKHGSEGK



HGGEGSSMGKNSQSKNKKEFHYRGQAMDASSTSESSDGSSDGSSDGSSSDGSSHGSGGKH
I

122 >tr|AOA3N6Q709|AOA3N6Q709 BRACR Oleosin OS=Brassica cretica 0X=69181 GN=DY000 00001052
PE=3 SV=1
MTDTARTHHDVTSRDQYPRDRDQYSMIGRDRDQYSMMGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVAMLITGFLSSGGEG
IAATITVEFSWIYKYATGEHPQGTDKLDSARMKLGSKAQDLKDRAQYYGQOHTGGEHDRDRT
RGTQHTT

123 >tr|AOA3N6PVU1|AOA3N6PVUl BRACR Oleosin OS=Brassica cretica 0X=69181 GN=DY000 00003179
PE=3 SV=1
MADLHQHQOPMTRNLHESSSSPSTROQTVRFLTAATIGMSLLVLSGLTLTGTVIGLVVATP
LMVLFSPVLVPAVITMCLLTAGFLEFSGGCGVAAATALSWIYRYVTGKHPMGADKVDYARV
MISDKAKELGHYAQPQTDQTTTAPY

124 >tr|AOA3N6RIB3|AOA3N6RIB3 BRACR Oleosin OS=Brassica cretica 0X=69181 GN=DY000 00015073
PE=3 SvV=1
MADTHRVDRTDRHLOQFQSPYEGGRVNIQFEGAGEGYGQSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPIVGSLLAIAGLLLAGSVIGLMISIPLFLLESPVIVPAAITI
GLATTGFLTSGMFGLTGLSSISWVMNYLRRTRGSVPDQLEYAKRRMADAVGYAGQKGKEM
GQFVQDKAHDAKQYDISKPHDTTTTTTTTTKGHETRTAAA

125 >tr|AOA3N6S1Y1|AOA3N6S1Y1l BRACR Oleosin OS=Brassica cretica 0X=69181 GN=DY000 00029368
PE=3 SV=1
MADTHRVDRTDRHLQFQSPYEGGRVNIQYEGGGGAGGYGGRGGGYGAKGYKSIMPERGPS
STQVLFFLVGVPIVGSLLAIAGLLLAGSVIGLLISIPLFLLEFSPVIVPAALTIGLAATGE
LASGMFGLTGLSSVSWVLNYLPGTRKSSVPEQLEYAKKRMADAVGYAGQKGKEMGQHVQN
KAQEAKQYDISKTHDTTTKGHETTQRTAAA

126 >tr|AOASE4GEY2 |AQOASE4GEY2 PRUDU Oleosin OS=Prunus dulcis 0X=3755 GN=ALMOND 2B024808 PE=3
Sv=1
MAEQHPRPQEHQGYQTQHQYDQOOOHQGEFQYDDQOOPKGFLPONGPSATHIVAMLTLVPI
GGTLLFLSGVTLAGTILGLAVSTPLFVIFSPILVPAALVIGLSVVGILTSGAFGITALSS
FSWLARFLRRSRLPEKMGOKVQETTGYLGLKVQETAGYLGOKMQETGGQVGHLLQETGGQ
VGOKTRETGONLDKAQDAGRDQEGGRTKEGGRGREGVTVTVEP

127 >tr|AOA445FCWI|AOA445FCWI GLYSO Oleosin 0S=Glycine soja 0X=3848 GN=D0Y65 050659 PE=3 SV=1
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131

132

MTTQVPPHSVQVHTTTHRYEAGVVPPGARFEPPRYEAGVKAPSIYHSERGPTTSQVLAVL
AGLPVGGILLLLAGLTLAGTLTGLAVATPLFVLESPVLVPATVAIGLAVAGFLTSGAFGL
TALSSEFSWILNYIRETQPASENLAAAAKHHLAEAAEYVGQKTKEVGOQKTKEVGQDIQSKA
ODTREAAARDAREAAARDAREAAARDAKVEARDVKRTTVTATTATA

>tr |AOA445GFF8|AOA445GFF8 GLYSO Oleosin 0S=Glycine soja 0X=3848 GN=D0Y65 042947 PE=3 SV=1
MTTVPPHSVQVHTTTHRYEAGVVPPARFEAPRYEAGIKAPSSIYHSERGPTTSQVLAVVA
GLPVGGILLLLAGLTLAGTLTGLVVATPLFIIFSPVLIPATVAIGLAVAGFLTSGVFGLT
ALSSEFSWILNYIRETQPASENLAAAAKHHLAEAAEYVGQKTKEVGOQKTKEVGQDIQSKAQ
DTREAAARDARDAREAAARDARDAKVEARDVKRTTVTATTATA

>tr|AOA3P6CEU7 |AOA3P6CEU7 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA(04T17003%Z
PE=3 SV=1

MADTHRVDRTDRHLOQFQSPYEGGRVNIQFEGAGGGYGQOSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPLVGSLLAIAGLLLAGSVIGLMISIPLFLLFSPVIVPAAITI
GLATTGFLTSGMFGLTGLSSISWVMNYLRRTRGSVPDQLEYAKRRVADAVGYAGQKGKEV
GQFVQODKAHDAKQYDISKPHDTTTTTTTTTKGLETRTAAA

>tr|AOA3P6CQO91 |AOA3P6CQ91 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA10T449747
PE=3 SvV=1

MLSSLIQONFQVFQVTSAVVVTAVLFALAGITLAGSVVGLIVATPLEFVIFSPVLVPATIAS
TLLATNLSAGALFGVTAAALIVWLFKHRMGVHPKNNPPPAGAPPTEADKPAEGTIDKPKD
NSTGGAADKPGDKPAGGAADKPGGKPDGGATDKPESKPTKGPSNKPKDKPDGRPTDKPRS
KPADKLAGGPTYNPESKPVGEASNKPKDKPAGGPTDNPESKPVEEASNKPKDKPAGGSTD
TPEAGKTSNKPKDKPAGRPTDKPESKPAGEASNKPKDKPVGGPTDKQENKPAEGSADKPK
DKPAEGPTDKPTGGAANKPAGEAANKPTGKPKNKPAGENKPPAWYR

>tr|AOA3P6BRG2 |AOA3P6BRG2 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAAQOT7T297277%2
PE=3 SV=1

MADTHRVDRTDRHLQFQSPYEGGRVNIQYEGGGGAGGYGGRGGGYSAGGYKSMMPERGPS
STQVLSFLVGVPIVGSLLAIAGLLLAGSVIGLLISIPLFLLEFSPVIVPAALTIGLAATGE
LASGMFGLTGLSSVSWVMNYLRGTRKSSVPEQLEYAKKRMADAVGYAGQKGKEMGQHVQN
KAHEAKQYDISKTHDTTTKGHETTQRTAAA

>tr | AOA3P6FKT4 |[AOA3P6FKT4 BRAOL Oleosin OS=Brassica oleracea OX=3712 GN=BOLC1T01985H PE=3
Sv=1

MTDTARTHHDVTSRDQYPRDRDQYSMIGRDRDQYSMMGRDRDQYNMYGRDYSKSRQIAKA
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VTAVTAGGSLLVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVAMLITGFLSSGGEG
JAATITVESWIYKYATGEHPQGSDKLDSARMKLGSKAQDLKDRAQYYGOQHTGGYGQQHTG
GEHDRDRTRGTQHTT

>tr |AOA3P6ET7Z2|AOA3P6ET7Z2 BRAOL Oleosin OS=Brassica oleracea
sv=1
MTDTARTHHDITTRDQYPLISRDRDQYGMIGRDQYNMSGONYSKSRQIAKATTAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPQGSDKLDSARMKLGSKAQDMKDRAYYYGOQQHTGEEHDRDRDHRTDRDRTR
GTQHTT

0X=3712 GN=BOLC7T45893H PE=3

>tr|AOA3P6CHKO |AOA3P6CHKO BRAOL Oleosin (Fragment) OS=Brassica oleracea 0OX=3712

GN=BOLC4T27103H PE=3 SV=1
HKSONSINKQTEKEKMADLHQHQQOPMTRNLHESSSSPSTRQTVRFLTAATIGMSLLVLSG
LTLTGTVIGLVVATPLMVLEFSPVLVPAVITMCLLTAGFLFSGGCGVAAATALSWIYRYIT
GKHPMGADKVDYARMMISDNAKELGHYAQPQTDQTTTAPY

>tr|AOA3P6DS72 |AOA3P6DS72 BRAOL Oleosin OS=Brassica oleracea
Sv=1
MLSSLIQIFQVFQVTSAVVVTAVLFALAGITLAGSVVGLIVATPLEFVIFSPVLVPATIAS
TLLATNLSAGALFGVTAAALIVWLLKHRMGVHPKNNPPPAGAPPTEAAKPTDKPAEGATD
KPKDNPTGGAADNPGGKSDGGETDKPESKPAGGPVNKPKDKPAGGPTDKPGSKPADKPAG
GPTDKPENKPAEEASNKPKDKPAGEPTDKPESKPSREASNKRKDKPAGGPTDKRESKPAG
EASNKPKDKPAGGPTTKPESKPAGEVSNKPKDKPVGGPTDKPGNKPAGGPADKPKDNPAG
GPTDKPADKPTGGTENKPAEEAANKPIGKPKNKPAGENKPPAWYS

>tr|AOA3P6EO9QI |AOA3P6ESQL BRAOL Oleosin OS=Brassica oleracea
Sv=1
MRNEIQONETAQTDQTQGSMEFSFENLFPFLLPMFEVIKMVVASVASVVYLGFAGVTLSGSA
VALAVSTPLFIIFSPILLPAIAATTVLAAGLGSKKVAAAPAASPSLSLLGIPESIKPSNV
IPESIKPSNIIPESIKPSNIIPVSIKPSNIKDKIKDTIGKVKNKIKAKQEEKSKGKSEDS
SKGKGKSKGEDTTTDEDKHGKGESKHGKGESKHGKGESTHGKGGKHGSEGSSMDEGKHGG
KHGSGGSPMGGGKHGSGGKHESGGSPMGGGKHGSGGKHE SGGASMGGGKHESVGKHGSGG
KHESGGSPMGGGKHGSGGKHESGGASMGGGKHGSGGRHEGGGSAMGGGKHGSGGKHGSEG
KHGGEGSSMGKNSLSKNKKEFHYRGQAMDASSTSESSDGSSSDGSSSDGSSSDGSSHGSG
GKHI

0X=3712 GN=BOLCY9T59710H PE=3

0X=3712 GN=BOLCS9T59709H PE=3
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>tr | AOA3P6COKS [AOA3P6COKS BRAOL Oleosin OS=Brassica oleracea OX=3712 GN=BOLC4T26321H PE=3
Sv=1

MADTHRVDRTDRHLOQFQSPYEGGRVNIQFEGAGEGYGQSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPIVGSLLAIAGLLLAGSVIGLMISIPLFLLFSPVIVPAAITI
GLATTGFLASGMFGLTGLSSISWVMNYLRRTRGGVPDQLEYAKRRMADAVGYAGQKGKEM
GQFVQODKAHDAKQYDISKPODTTTTTTTTTKGHETRTAAA

>tr|AOA3P6HOLI |[AOA3P6HOLL BRAOL Oleosin OS=Brassica oleracea 0X=3712 GN=BOLC6T37105H PE=3
Sv=1

MADTHRVDRTDRHLQFQSPYEGGRVSIQYEGGGGAGGYGGRGGGYGAEGYKSMMPERGPS
STOVTFFFTFSMLIHFLNFMHSILNLLDSIFRYGSVILFGGGPYPGLLLAGSVIGLLISI
PLFLLEFSPVIVPAALTIGLAATGFLASGMFGLTGLSSVSWVLNYLRGTRKSSVPEQLEYA
KKRMADAVGYAGQKGKEMGQHVONKAQEAKQYDISKTHDTTTKGHETTQORTAAA

>tr|AOA3TOQHIO [AOA3TOQHIO COCNU Oleosin OS=Cocos nucifera 0X=13894 PE=2 SV=1
MAERRPEGLKGFLSEKGPSKSQVLAVVAVFPIGGLLLILSGVTLTASVIGLAVATPLFIL
FSPVLVPAAIAIGLAVTGFLTSGAFGVTGLSSLSCFVEDARRLASKASEQLEQARQRMTE

AGGQLGKQTKEATQGTQGRT

>tr|AOA3PS5Z5E2 |AOA3P5Z5E2 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA(O1T015947Z
PE=3 SvV=1

MTDTARTHHDITSRDQYPRDRDQYSMIGRDRDKYSMIGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGEFLSSGGEG
IAAITVFSWIYKYATGEHPQGSDKLDSARMKLGGKVQDMKDRAQYYGQQQTGGEHDRDRT

RGTQHTT

>tr|Q6WEQ8 |Q6WEQS8 ARALL Oleosin OS=Arabidopsis lyrata subsp. lyrata 0X=81972 GN=GRP1l6
PE=3 SV=1

MESFLIPVVQLFQVVIAGAASVVFLLFAGITFGASIVGLTIATPLEVIFSPILVPATIAT
TLVVGGATATVALGVTAFALIFWLFKHRIGVKPKNNPAPKGAPTKADQPGASEGASGDKP
GEMSGAGGLSGDKSGGAPGDKRGEMSGDKPGGASGGGPGGASGGVSGGAPGGASGGPGGA
SGGEPGGASGGAPGGASGGASGDKPGGASGDKPGETPGHKPAGARGGKRLAWW

>tr|AOAOD3AWI96 |AOAOD3AW96 BRAOL Oleosin OS=Brassica oleracea var. oleracea 0X=109376
GN=106325704 PE=3 SV=1

MTTVDRRVNVDRTDKGLQLKPQYEDRVGYGAGYDYGYGADYKSRGPSTNQVVALIAGVPI
GGSLLALAGLTLAGSVIGLMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLFGLTGLSS
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149

VSWVLNYTIRGTSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQDKAHEAHDTSLTPET

REPVQAKRTLA

>tr |AOAQ078GHK4 |[AOAO78GHK4 BRANA Oleosin OS=Brassica napus 0X=3708 GN=BnaA08gl4540D PE=3
Sv=1

MADTARTHHDITSRDQYPILGRDRDQYPYGRSDYQTSGQDYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESWI
YKYATGEHPQGSDKLDSARMKLGTKAQDIKDRAQYYGQOHTGGEHDRDRTRGTHHTTTTT
>tr|AOAQ078HC36|AOAO78HC36 BRANA Oleosin OS=Brassica napus 0OX=3708 GN=BnaA04gl5210D PE=3
Sv=1

MADLHQQOHQQOPMTRNLHESSSSPSTRQTVRFLTAATIGMSLLVLSGLTLTGTVIGLVVAT
PLMVLEFSPVLVPAVITMCLLTAGFLEFSGGCGVAAATALSWIYRYVTGKHPMGADKVDYAR
MMISEKAKELGHYAQPQTDQTTTAPY

>tr|I1JUP4|I1JUP4 SOYBN Oleosin 0S=Glycine max OX=3847 GN=100301903 PE=3 SV=1
MATISDQPRGSYSYGTSYGAPYGTTYETNTSINNPPSROQTVKFITAATIGITLLLLSGLT
LTGTVIGLIIATPLLVIFSPILVPAAFVLFLVASGFLEFSGGCGVAAIAALSWIYNYVSGN
QPAGYDTLDYAKGYLADKARDVKERAKDYGSYAQGREGSRFVCKVAKH

>tr|AOAOD3EH65|AOAOD3EH65 BRAOL Oleosin OS=Brassica oleracea var. oleracea 0X=109376
GN=106317110 PE=3 SV=1

MEFFQIIQGVFTGVEALALLAFAGITLGGSAVGLALSTPLFILEFSPILVPATIATTLLTTG
FTTSGGLGMVALRIFWKLFKRLRKKGKGTPKIPGLAPGAPDSDPVSGG

>tr|AOAOD3EH61 |[AOAOD3EH61 BRAOL Oleosin OS=Brassica oleracea var. oleracea 0X=109376
GN=106316427 PE=3 SV=1

MEFSFLSPLLDVIKVVVASVTSVVLEVFAGLTLSGSAVALVVSTPFFLIFSPILVPATIAT
TLLASGVTAGATLGITAISLIMGLIKTAEGSSLARLAQTPLKLEFKESGGEFGGSWGGKPE'S
GTEFGNKGSQSSGNIPGWLKNLLNGI PGGGAAPAAGGAAPAPAAPAPAAPPG

>tr|[C3S7G5|C3S7G5 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1
MTDTARTHHDITTRDQYPLISRDRDQYGMIGRDQYNMSGONYSKSRQIAKATTAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPQGSDKLDSARMKLGSKAQDMKDRAYYYGQQOHTGEEHDRDRDHRTDRDRTR

GTQHTT

>tr |AOAQ078JFKS [AOAO078JFKS BRANA Oleosin OS=Brassica napus 0X=3708 GN=BnaC09g47930D PE=3
Sv=1
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MFSFLSPLLDVIKVVVASVTSVVLFVFAGLTLSGSAVALVVSTPFFLIFSPILVPATIAT
TLLASGVTAGATLGITAISLIMGLIKTAEGSSLARLAQTPLKLEFKFSGGFGGSWGGKPES
GTFGNKGSQSSGNIPGWLKNLLNGIPGGGAAPAAGGAAPAPAAPAPAAPPG

150 >tr|M4EZN7|M4EZN7 BRARP Oleosin OS=Brassica rapa subsp. pekinensis 0OX=51351 PE=3 SV=1
MADLHQQOHQQOPMTRNLHESSSSPSTRQTVRFLTAATIGMSLLVLSGLTLTGTVIGLVVAT
PLMVLEFSPVLVPAVITMCLLTAGFLEFSGGCGVAAATALSWIYRYVTGKHPMGADKVDYAR
MMISEKAKELGHYAQPQTDQTTTAPY

151 >tr|AOA078JDY8|AOA078JDY8 BRANA Oleosin OS=Brassica napus O0X=3708 GN=BnaAl0g30190D PE=3
Sv=1
MFFQITIQGVFTGVEALALLAFAGITLGGSAVGLALSTPLFILFSPILVPATIATTLLTTG
FTTSGGLGIVALRIFWKLFKRLRKKGKGTPKIPGLAPGAPDSNSVSGG

152 >tr|AOA078IIH2|AQOA078IIH2 BRANA Oleosin OS=Brassica napus 0OX=3708 GN=BnaA02g29000D PE=3
Sv=1
MANVDRRVNVDRTDKGLQLOPQYEDRVGYGYGYGGNTDYKSRGPSTNQIVALIAGVPIGG
SLLALAGLTLAGSVIGFMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLEFGLTGLSSVS
WVLNYIRGRSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQDKAHEAHDTSLTTETNG
KTRRAHIA

153 >tr|C3S7F7|C3S7F7 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S5 PE=2 SV=1
MANQTRTHQDIIVRDSRSTLDRDHPKTGAQMVKVATGVAAGGSLLVLSGLTLAGTVIALA
VATPLLIIFSPVLVPAVITVVLIITGFLASGGFGIAAITAFSWLYRHMTGSGSDQKIESA
RMKVGSRGYDTKSGQHNIGVHQQHQQAAS

154 >tr|AOA078J6X3|A0A078J6X3 BRANA Oleosin OS=Brassica napus 0X=3708 GN=BnaCnng36380D PE=3
Sv=1
MEFFQIIQGVFTGVEALALLAFAGITLGGSAVGLALSTPLFILEFSPILVPATIATTLLTTG
FTTSGGLGMVALRIFWKLFKRLRKKGKGTPKIPGLAPGAPDSDPVSGG

155 >tr|C3S7E8|C3S7E8 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S2 PE=2 SV=1
MANVDRRVNVDRTDKGLQLOPQYEDRVGYGYGYGGNTDYKSCGPSTNQIVALIAGVPIGG
SLLALAGLTLAGSVIGFMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLFGLTGLSSVS
WVLNYIRGRSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQDKAHEAHDTSLTTETNG
KTRRAHIA

156 >tr|C3S7F9|C3S7F9 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S3 PE=2 SV=1
MADTARTHHDITSRDQYPILGRDRDOQYPYGRSDYQTSGQODYSKTRQIAKAATAVTAGGSL
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162

163

164

LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGSLSSGGFGIAAITVFSWI
YKYATGEHPQGSDKLDSARMKLGTKAQDIKDRAQYYGQOHTGGEHDRDRTRGTHHTTTTT
>tr|Q94CI3|Q94CI3 BRAOL Oleosin OS=Brassica oleracea 0X=3712 GN=GRP1 PE=3 SV=1
MFFQITIQGVFTGVEALALLAFAGITLGGSAVGLALSTPLFILFSPILVPATIATTLLTTG
FTTSGGLGMVALRIFWKLFKRLRKKGKGTPKIPGLAPGAPDSDPVSGG

>tr|Q94CI0|Q94CI0 BRAOL Oleosin OS=Brassica oleracea 0X=3712 GN=GRP5 PE=3 SV=1
MFSFLSPLLDVIKVVVASVTSVVLFVFAGLTLSGSAVALVVSTPLFLIFSPILVPATIAT
TLLASGVTAGATLGITAISLIMGLIKTAEGSSLARLAQTPLKLEFKFSGGFGGSWGGKPES
GTEFGNKGSQSSGNIPGWLKNLLNGIPGGGAAPAAGGAAPAPAAPAPAAPPG

>tr|B3H6L6|B3H6L6 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=GRP19 PE=3 SV=1
MFEIIQAVFSAGVALALLTFAGITLGGSVVACIISTPLEVIFSPVLVPATIATTLLASGN

VOGGTYQKFQD

>tr|Q9FLS1|Q9FLS1 ARATH Oleosin family protein OS=Arabidopsis thaliana 0X=3702 GN=MBK20.3
PE=4 SV=1

MEFSFLIFLLEVYKVVIAVVASIVFFVFSGLTLAGTAVGLTVTTPLFIIFSPILVPATIAI
TLLTTGFTTGGALGATATIALIRRGMGVKSKNNIPAIGAPPTMFAQFSLTPKINYEGTFKG
SWGGKSSPQATPNEFSYGGTWTANWGGRSFTGKFGDQOSGGGSTAGGSTPEAAGAGAGAAAA
GAGAAAAAGAAAAAVPGLGAASAGAGPGAGAGTPAPAPTGKAGKAGSKKK

>tr[Q494N8 | Q494N8 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=At2g25890 PE=2 SV=1
MADHQQHQOQOQOQPIMRSLHESSPSTRQIVREFVTAATIGLSLLVLSGLTLTGTVIGLIVAT
PLMVLESPVLVPAVITIGLLTMGFLESGGCGVAAATALTWIYKYVTGKHPMGADKVDYAR
MRIAEKAKELGHYTHSQPQQTHQTTTTTH

>tr|D7MQY4 |D7MQY4 ARALL Oleosin OS=Arabidopsis lyrata subsp. lyrata 0X=81972
GN=ARALYDRAFT_495191 PE=3 SV=1
MADQTRTHLEMISRDSTQESHPKERQMVKAATAVTAGGSLLVLSGLTLAGTVIALTVATP
LLVIFSPVLVPAVITVALIITGFLASGGFGIAAITAFSWVYRHLTGSGSEKIENARMKVG

SRVODTKYGQHNIGVQHQQAS

>tr|C3VHQ8 |C3VHQ8 SOYBN Oleosin 0S=Glycine max O0X=3847 GN=100301903 PE=2 SV=1
MATISDQPRGSYSYGTSYGAPYGTTYETNTSINNPPSRQTVKFITAATIGITLLLLSGLT
LTGTVIGLIIATPLLVIFSPILVPAAFVLFLVASGFLFSGGCGVAATIAALSWIYNYVSGN
QPAGYDTLDYAKGYLADKARDVKERAKDYGSYAQGRINEATQGAY

>tr|K7KTR9|K7KTR9_SOYBN Oleosin 0S=Glycine max 0X=3847 GN=GLYMA_O6GO787OO PE=3 SV=1
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MQOSRHDMQOSTLTSCRVTSHTSSYTTIYLSHSILSSTLGLAREKIPTMATISTDQPRGSYS
YGTSYGAPYGTTYETNSSINNPPSROQTVKFITAATIGITLLLLSGLTLTGTVIGLIIATP
LLVIFSPILVPAAFVLFLVASGFLEFSGGCGVAAIAALSWIYNYVSGNQPAGSDTLDYAKG
YLTDKARDVKERAKDYGSYAQGRINEATQGTY

>tr|QOWEQ7|Q6WEQ7 ARALL Oleosin OS=Arabidopsis lyrata subsp.
PE=3 SV=1
MFEIIQAVFAAGAALALLTFSAITLGGSVVAFAISTPLEVVFSPVLVPATIATTLLASGE
TASGSFGATAFSILAWIYKRRTGRDLPKIPGLTPPAAPASNPAGSGV
>tr|AOAOD3EAO8 |AOAOD3EAO8 BRAOL Oleosin OS=Brassica oleracea
GN=106317459 PE=3 SV=1
MANQTRTHQDIIVRDSRITLDRDHPKTGAQMVKVATGVAAGGSLLVLSGLTLAGTVIAFA
VATPLLIIFSPVLVPAVITVVLIITGFLASGGFGIAAITAFSWLYRHMTGSGSDQKIESA
RMKVGSRGYDTKYGQHNIGVHQQHQOQAAS

>tr|AOAOD3EH62 |AOAOD3EH62 BRAOL Oleosin OS=Brassica oleracea
GN=106316426 PE=3 SV=1
MSEELVQHESHSQASIFSREFFRMESEFIFPLLNVIKLITIASVTSLVCLAFSCVTLGGSAVA
LIVSTPLFIIFSPILVPATIATTLLASGLMAGTTLGLTGIGLITGLVRTAGGVTLAESPI
RRIIINRIKARLGGGGGSRLAMLKKILGLIKKLRGMSSGGAAPAAEAAPAAAPADGAAPA
AAPAPT

lyrata 0X=81972 GN=GRP19

var. oleracea 0X=109376

var. oleracea 0X=109376

>tr|AOA178VRV6 |AOALI78VRV6 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702

GN=AXX17 At2g21730 PE=3 SV=1
MADHQOHOQOQOPIMRSLHESSPSTRQIVRFVTAATIGLSLLVLSGLTLTGTVIGLIVAT
PLMVLEFSPVLVPAVITIGLLTMGFLEFSGGCGVAAATALTWIYKYVTGKHPMGADKVDYAR
MRIAEKAKELGHYTHSQPQOTHQTTTTTH

>tr|F4K3K4 |F4K3K4 ARATH Oleosin family protein OS=Arabidopsis thaliana 0X=3702

GN=At5g61610 PE=4 SV=1
MHFFGTKDKAPIYAGIAVVSFMILTGLTFAGTAVALTVMIPVLVVLSPILVPAVITSSFL
ATGFLASGSLGALGIALLIWLYKKEEYSRATLHARGGRPDGPNKLAESGKQSGGDNPLKE
DKPPERDKLPRKDKPSKEDNLLKGDKPVEEDKLPAEEEKPPQKDKPAEGHKPPQKDKPAE
GDKPVEEDKPPQKDKPAEGDKHVEEDMPLGGVEHLSIPEI PKVMVVEQNPIVPKCCGPST
CTKRCHPFRFAMDANATKARS IFMKEYQKVPRVGAFAYKYFTSRDKKYVNHFHI
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>tr|Q84WN2 |Q84WN2 ARATH Oleosin (Fragment) OS=Arabidopsis thaliana 0X=3702 GN=At2g25890
PE=2 SV=1

OKQHRTLNPYSLRKRKKEMADHQQHQOOQOQPIMRSLHESSPSTRQIVREVTAATIGLSLL
VLSGLTLTGTVIGLIVATPLMVLFSPVLVPAVITIGLLTMGFLFSGGCGVAAATALTWIY
KYVTGKHPMGADKVDYARMRIAEKAKELGHYTHSQPOQOQTHQTTTTTH

>tr|Q94FP8|Q94FP8 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702 GN=C24 LOCUS21470 PE=3
Sv=1

MLSFLIPVVQFFQVVIAAVASVVFLVFAGITFGASIVGLTIATPLFEVIFSPILVPATIAT
TFLVGGATAAVALGVTAFALILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGGASGDKP
GEMSGAGGPSGDKPGGASGGGDKPGGASGGGPGGASGGASGGASGGGPGGASGGGPGGAS
GGASGDKPEGAPGDKPGGASGGKPGKKPGHKPAGARGGKRLAWW

>tr|AOA251IRQ07 |AOAZ51RQ07 HELAN Oleosin OS=Helianthus annuus 0X=4232

GN=HannXRQ Chrl7g0549281 PE=3 SV=1
MAHNQQYYQOQHOQHRQPHLSHQVVKTATAATLCGSLMVLSGLTLAATVIGLVVATPLLVIF
SPVLVPALITLSLIFGGFLASGGLGATASEFVCYWMYRYVTGKHPVGSRQLDMARDKIAGA
AMEARHKAEQLGHQTGRTAAAGGGVGQGHQIRVEHQAA

>tr|AOA2I4GNJL |AOAZ2I4GNJl JUGRE Oleosin OS=Juglans regia 0X=51240 GN=LOC109009462 PE=3
Sv=1

MSDHSRPVSQALYDPSSTSSRQAVKFLTAVTIGATLLILSGLTLTGTVIALILATPVLVL
FSPILVPAGIVLFLVAAGLVVSGGCGVVAMTALSWIYNYVTGKHPMGADRLDYARMRIAD
KARDMKEKAKEYGQFVQHKAREATQGA

>tr|AOA397YDD7 |AOA397YDD7 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA08T34077%Z
PE=3 SV=1

MADTARTHHDITSRDQYPILGRDRDQYPYGRSDYQTSGQDYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWI
YKYATGEHPQGSDKLDSARMKLGTKAQDIKDRAQYYGQQHTGGEHDRDRTRGTHHTTTTT

>tr|AOA397XNR6 |AOA397XNR6 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA10T44975%
PE=3 SV=1

MEFFQIIQGVEFTGVEALALLAFAGITLGGSAVGLALSTPLFILEFSPILVPATIATTLLTTG
FTTSGGLGIVALRIFWKLFKRLRKKGKGTPKIPGLAPGAPDSNSVSGG

>tr |AOA397ZLA6|AOA397ZLA6 _BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA(04T175917%
PE=3 SV=1
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177

178

179

180

181

182

MADLHQQHQQOPMTRNLHESSSSPSTROTVRFLTAATIGMSLLVLSGLTLTGTVIGLVVAT
PLMVLEFSPVLVPAVITMCLLTAGFLFSGGCGVAAATALSWIYRYVTGKHPMGADKVDYAR
MMISEKAKELGHYAQPQTDQTTTAPY

>tr |AOA3P6BI1VIO|AOA3P6B1VY9 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA(02T08560%

PE=3 SV=1
MANVDRRVNVDRTDKGLQLOPQYEDRVGYGYGYGGNTDYKSRGPSTNQIVALIAGVPIGG
SLLALAGLTLAGSVIGFMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLEFGLTGLSSVS
WVLNYIRGRSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQDKAHEAHDTSLTTETNG
KTRRAHIA

>tr[Q94FQ5|Q94FQ5 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702
MLSFLIPVVQFFQVVIAAVASVVFLVFAGITFGASIVGLTIATPLEFVIFSPILVPATIAT
TFLVGGATAAVALGVTAFALILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGGASGDKP
GEMSGAGGPSGDKPGGASGGGDKPGGASGGASGGGPGGASGGASGGGPGGASGGASGGGP
GGASGGGPGGASGGASGDKPEGAPGDKPGGASGGKPGKKPGHKPAGARGGKRLAWW
>tr|Q94FP7|Q94FP7 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702
MLSFLIPVVQFFQVVIAAVASVVFEFVFAGITFGASIVGLTIATPLEVIFSPILVPATIAT
TFLVGGATAAVALGVTAFALILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGGASGDKP
GEMSGAGGPSGDKPGGASGGGDKPGGASGGASGGGPGGASGGASGGGPGGASGGGPGGAS
GGASGDKPEGAPGDKPGGASGGKPGKKPGHKPAGARGGKRLAWW
>tr[Q94FQ6|Q94FQ6 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702
MFEIIQAVEFSAGVALALLTFAGITLGGSVVACIISTPLLVIFSPVLVPATIATTLLASGE
TASGSFGATAFTILSWLYKKRTGRDLPKIPGLTPPAPASNPAGSGV
>tr|AOA178UC12|AOAL178UC12 ARATH Oleosin OS=Arabidopsis thaliana
GN=AXX17_At5gO724O PE=3 35V=1
MLSFLIPVVQFFQVVIAAVASVVFLVFAGITFGASIVGLTIATPLEFVIFSPILVPATIAT
TELVGGATAAVALGVTAFALILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGDKPGEMS
GAGGPSGDKPGGASGGGDKPGGASGGASGGGPGGASGGASGGGPGGASGGASGGGPGGAS
GGGPGGASGGASGDKPEGAPGDKPGGASGGKPGKKPGHKPAGARGGKRLAWW
>tr|Q94FR1 | Q94FR1 ARATH Oleosin OS=Arabidopsis thaliana 0X=3702
MLSFLIPVVQFFQVVIAAVASVVFLVFAGITFGASIVGLTIATPLFVIFSPILVPATIAT
TFLVGGATAAVALGVTAFALILWLFKHRIGVKPKNNPAPKGAPTKADQPGASGDKPGEMS
GAGGPSGDKPGGASGGGDKPGGASGGASGGGPGGASGGASGGGPGGASGGASGGGPGGAS

PE=3 Sv=1

PE=3 Sv=1

PE=3 Sv=1

0X=3702

PE=3 Sv=1
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183

184

185

186

187

188

189

GGGPGGASGGASGDKPEGAPGDKPGGASGGKPGKKPGHKPAGARGGKRLAWW

>tr|004925|004925 SESIN Oleosin OS=Sesamum indicum O0X=4182 PE=2 SV=1
MADEPHDQRPTDVIKSYLPEKGPSTSQVLAVVTLFPLGAVLLCLAGLILTGTIIGLAVAT
PLFVIFSPILVPAALTIALAVTGFLTSGAFGITALSSISWLLNYVRRMRGSLPEQLDHAR

RRVOQETVGQKTREAGQRSQDVIRP

>tr | AOA398AHE7 |AOA398AHE7 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRARA B03306
PE=3 SV=1

MANVDRRVNVDRTDKGLQLOPQYEDRVGYGYGYGGNTDYKSRGPSTNQIVALIAGVPIGG
SLLALAGLTLAGSVIGFMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLEFGLTGLSSVS
WVLNYIRGRSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQDKAHEAHDTSLTTETNG

KARRAHIA

>tr|AO0A444Y7ZD4 |AOA444YZD4 ARAHY Oleosin OS=Arachis hypogaea 0X=3818 GN=Ahy B05g074500
PE=3 SvV=1

MATATDRAPHQVQVHTPTTORVDVORRGYDVSGGGVKTLEFPDRGPSTSQITAVLVGVPTG
GTLLLLSGLSLLGTIIGLAIATPVFIFFSPVIVPAVVTIGLAVIGILTAGACGLTGLMSL
SWMINFIRQVHGTTVPDQLDSAKRRMADMADYVGQKTKDAGQEIQTKAQDVKRSS

>tr|AOA397XNCO |AOA397XNCO BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRAA10T449717%
PE=3 SvV=1

MLSFEFSPLLDVIKVVVASVTSVVLFLFAGLTLSGSAVALVVSTPLFLIFSPILVPATIAT
TLLASGLTAGATLGITAISLIMGLIKTAEGSSLARLAQTPLKLFKESGGEFGGSWGGKSE'S
GTFGNKGSQSSGNIPGWLKNLLNGIPAGGAVPAAGEAAPAPAAGGAAPAPAAPPG

>tr|B5TMAS |[BSTMAS SESIN Oleosin OS=Sesamum indicum O0X=4182 PE=2 SV=1
MAEHYGQQQQTRAPHPQLQPRAQRVVKAATAVTAGGSLLVLSGLTLAGTVIALTIATPLL
VIFSPVLVPAVITIFLLGAGFLASGGEFGVAALSVLSWIYRYLTGKHPPGADQLESAKTKL

ASKAREMKDRAEQFSQQPVAGSQTS

>tr|AOA3N6QIR7 |AOA3N6QIR7 BRACR Oleosin OS=Brassica cretica 0X=69181 GN=DY000 00012937
PE=3 SV=1

MADTARTHHDITSRDQYPMLGRDRDQYPYGRSDYQTSGQDYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWI
YKYATGEHPQGSDKLDSARMKLGSKAQDIKDRAQYYGQOQHTGGEHDRDRTRGTHHTTTTT

>tr | AOA3N6SIWS [AOA3N6S1WS BRACR Oleosin OS=Brassica cretica 0X=69181 GN=DY000 00000294
PE=3 SV=1
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190

191

192

193

194

195

MTTVDRRVNVDRTDKGLOQLKPQYEDRVGYGAGYDYGYGADYKSRGPSTNQVVALIAGVPI
GGSLLALAGLTLAGSVIGLMLSIPLFLLFSPVIVPAALTIGLAVTGILASGLEFGLTGLSS
VSWVLNYIRGTSDTVPEQLDYAKRRMADAVGYAGOQKGKEVGQYVQDKAHEAHDTSLTTET
REPVQAKRTLA

>tr|Q94CI1|Q94CI1 BRAOL Oleosin OS=Brassica oleracea 0X=3712
MSEELVRHESHSQASIFSRFFRMEFSFIFPLLNVIKLIIASVTSLVCLAFSCVTLGGSAVA
LIVSTPLFIIFSPILVPATIATTLLASGLMAGTTLGLTGIGLITGLVRTAGGVTLAESPI
RRITIINRIKARLGGGGGSRLAMLKKILGLIKKLRGMSSGGAAPAAEAAPAAAPADGAAPA
AAPAPT

>tr|AOA3P6DW75|AOA3P6DW75 BRAOL Oleosin OS=Brassica oleracea
sv=1
MTTVDRRVNVDRTDKGLOQLKPQYEDRVGYGAGYDYGYGADYKSRGPSTNQVVALIAGVPI
GGSLLALAGLTLAGSVIGLMLSIPLFLLFSPVIVPAALTIGLAATGILASGLEFGLTGLSS
VSWVLNYIRGTSDTVPEQLDYAKRRMADAVGYAGQKGKEMGQYVQODKAHEAHDTSLTTET
REPVQAKRTLA

>tr|AOA3P6GNO3 |AOA3P6GN93 BRAOL Oleosin OS=Brassica oleracea
Sv=1
MADTARTHHDITSRDQYPMLGRDRDQYPYGRSDYQTSGQDYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILVPALITVALLITGFLSSGGFGIAAITVFSWI
YKYATGEHPQGSDKLDSARMKLGSKAQDIKDRAQYYGQQHTGGEHDRDRTRGTHHTTTTT

GN=GRP4 PE=3 SV=1

OX=3712 GN=BOLCZ2T11502H PE=3

0X=3712 GN=BOLC8T48598H PE=3

>tr|B9RAWT |BORAW7 RICCO Oleosin 18.2 kDa, putative OS=Ricinus communis OX=3988

GN=RCOM 1509400 PE=4 Sv=1
MAERLOQQQQQGHDKKGPSTSQILAVVTLLPLSGTLLFLAGATLVGALTGLGVTTPLFVI
FSPVLVPAAFVIGLAVLGFSVSGAFGITALSSLSWMLNNFRRMIGLLPQQOMEHAKRRVQE
TTGQLGQKARDVGQTVQSKAQ

>tr | AOA251SMH6 |AOA251SMH6 HELAN Putative oleosin OS=Helianthus annuus 0OX=4232

GN=HannXRQ Chrl14g0460941 PE=4 SV=1
MTDFYHHRGQAMHHRQYNESRAHQVVKAATAATAGGSLLVLSGLTLVGTVITLTVATPLL
VIFSPVLVPAVMTVEFLLATGFLTSGGEFGLAAATVESWMYRYVTGERRTGVESYDQMRRKV
GSKGRARDDHASGKGHHATGGVQLTTGARTGLFES

>tr|Q9FKT7|Q9FKT7 ARATH Glycine-rich protein / oleosin OS=Arabidopsis thaliana 0X=3702

GN=MDA7.16 PE=2 SV=1
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MENPGGRRRRDIAITDGERTTGSSVVAATVAAVAVVGPLFGLMSEFSEFVATVTLFLIASPL
LLIFAPAFMVTVAVLVSAMVGVGVAAAMWMMGIAALVCCGREIGIETGLAGRMVESVVRE
LGYGRSRYLRDKSEDSYSTSSPSSRDYSSS

196 >tr|AO0A397XXYO|AOA397XXY0 BRACM Oleosin OS=Brassica campestris OX=3711 GN=BRARA J02523
PE=3 SV=1
MSEELVQHESHSQASTIFSREFFRMESEFIFPLLNVIKLITASVTSLVCLAFSCVALGGSAVA
LIVSTPLFIMFSPILVPATIATTLLASGLMAGTTLGLTGIGLIMGLVRTAGGVSLLQSPL
RKIIVNRIKARLGGGGGGSRLARLKKILGLLNKLRGMGAGGAAAPAAEPAPAAEAAPAAE
AAPAAAHAAAPAAAP

197 >tr|AOA397XIT4|AOA397XIT4 BRACM Oleosin OS=Brassica campestris 0X=3711 GN=BRARA J00613
PE=3 SV=1
MANQTRTHQDIIVRDSRSTLDRDHPKTGAQMVKVATGVAAGGSLLVLSGLTLAGTVIALA
VATPLLIIFSPVLVPAVITVVLIITGFLASGGFGIAAITAFSWLYRHMTGSGSDQKIESA
RMKVGSRGYDTKYGQHNIGVHQQHQQAAS

198 >tr|AOA398A5G3|AOA398A5G3 BRACM Oleosin OS=Brassica campestris 0X=3711 GN=BRARA B00248
PE=3 Sv=1
MLSFLISLLDIIKLVIASATFLFFLAFSGLTFAGSAVALVVSTPLFIIFSPILVPATIST
TLLASGLAAGTSLGLTAIGLIMRLIKPAGGTSLLESSPTPLNLVTYSGQFEGSVLGKTYT
GTEFDNKSGGGIKWTVTWGSRTFSGTIPLPAAAAPAAAPAAPAAAPAAPAAEAAPAAPAAA
PAAPAAPAAAPAAPAAGAAPPAW

199 >tr|AOA445C916|A0A445C916 ARAHY Oleosin OS=Arachis hypogaea 0X=3818 GN=Ahy A07g033289
PE=3 Sv=1
MSDQTRTGYGGGGSYGSSYGGGGTYGSSYGTSYDPSTNQPIRQATIKFMTASAIGVSFEFLIL
SGLILTGTVIGLIIATPLLVIFSPILVPAAITLALAAGGFLFSGGCGVAATAALSWLYSY
VTGKHPAGSDRLDYAKGVIADKARDVKDRAKDYAGAGRAQEGTQGY

200 >tr|AOA445BU36|A0A445BU36 ARAHY Oleosin OS=Arachis hypogaea 0X=3818 GN=Ahy A08g038688
PE=3 Sv=1
MSDQTRTGYGGGGSYGSSYGGGGTYGSSYGTSYDPSTNQPIRQATIKFMTASTIGVSFEFLIL
SGLILTGTVIGLIIATPLLVIFSPILVPAAITLALAAGGFLFSGGCGVAAIAALSWLYSY
VTGKHPAGSDRLDYAKGVIADKARDVKDRAKDYAGAGRAQEGTQGY

201 >tr|Q647G31Q647G3 ARAHY Oleosin OS=Arachis hypogaea 0OX=3818 PE=2 SV=1
MSDQTRTGYGGGGSYGSSYGGGGTYGSSYGTSYDPSTNQPIRQATKFMTASTIGVSEFLIL



SGLILTGTVIGLIIATPLLVIFSPILVPAAITLALAAGGFLFSGGCGVAATIAALSWLYSY
VTGKHPAGSDRLDYAKGVIADKARDVKDRAKDYAGAGRAQEGTPGY

202 >tr|AOA5E4EAT1|AOA5E4EAT1_PRUDU Oleosin 0OS=Prunus dulcis 0X=3755 GN=ALMOND_2BOO6731 PE=3
Sv=1
MADQHFQOPLHFQGSYGQOOPRSYQVAKAATAVTAGGSLLVLSGLVLAGTVIALTIATPL
LVIFSPVLVPALITVALITMGFLTSGGFGVAAVTVLSWIYKYVTGKQPPGADQLDQARHK
LAGKARDIKDRAEQEFGQQHVPSGQQQSS

203 >tr|AOA445FAH8 |AOA445FAH8 GLYSO Oleosin 0S=Glycine soja 0X=3848 GN=D0Y65 050056 PE=3 SvV=1
MAEVRSQQOPQHVQVHASTTHTPQOYRYYQGGAKTQHHGGEGGGVMSLFPEISLTGSQLLA
LLAGVPLGGMLLLLSGVSLIASLVGLAVATPLFIFFSPVLVPAAFVIGMAVTAVLAAGAC
GLVGLVSEFSWLVNCLROMPRGTTTKTTMMRPEQAKRHVADMEEYVGKKTKDVGQODIQTRA
HAQGTTGMLGLWVWVEFDAVLVVVWVWVEFDAVLVVVWVEFGVGLAASGDLVEQDWTGKIGSD
PTSHHKHSAIFNGDDATRVYQNSDGVKSAATDGE

204 >tr|AOA3P6EKY2|AOA3P6EKY2 BRAOL Oleosin OS=Brassica oleracea 0OX=3712 GN=BOLCO9T59708H PE=3
Sv=1
MSEELVQHESHSQASIFSREFFRMESEFIFPLLNVIKLITIASVTSLVCLAFSCVTLGGSAVA
LIVSTPLFIIFSPILVPATIATTLLASGLMAGTTLGLTGIGLITGLVRTAGGVTLAESPI
RRIIINRIKARLGGGGGSRLAMLKKILGLIKKLRGMSSGGAAPAAEAAPAAAPADGAAPA
AAPAPT

205 >tr|C3S7F6|C3S7F6 BRANA Oleosin OS=Brassica napus 0X=3708 GN=S5 PE=2 SV=1
MANQTRTHQDIIVRDSRITLDRDHPKTGAQMVKVATGVAAGGSLLVLSGLTLAGTVIAFA
VATPLLIIFSPVLVPAVITVVLIITGFLASGGFGIAAITAFSWLYRHMTGSGSDQKIESA
RMKVGSRGYDTKYGQHNIGVHQQHQQAAS

206 >tr|AOASE4FAC4 |AOASE4FAC4 PRUDU Oleosin OS=Prunus dulcis OX=3755 GN=ALMOND 2B028251 PE=3
Sv=1
MADQSRHVTLKLQDHDHSAAPPSSLRLTGKFLTAGAAGTTLLVLSGLTLTGTVMALIMAT
PVLVVEFSPILVPAGIVVFLTAAGLVESGGCGVAAVTTLTLMYKYISSYVATKKRAYLYGQ
YFCPF

207 >tr|BO9RE45|B9RE45 RICCO Oleosin, putative OS=Ricinus communis 0X=3988 GN=RCOM 1618240
PE=4 SvV=1
MADRDRASNPAQRPTRTATSNATPNNHVSTFLRKLOSHAPNSTOQFMGILTLLISGSILLL
LIGITVTALVMGLVFEFFTPLIIVSSPIWFPIGVLLFFAAAGFESVCGFLVATIGGLSWMYR




YYRGMHPPGSDREFDYARSRIYDTASHVKDYAREYGGYLQSKVKDAAPGA
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S3 Table. Identification yield at false discovery rate (FDR) threshold for B. rapa R-0-18

database used to analyses mass spectroscopic data.

Data level FDR Brassica rapa R-0-18 database

Sample number 10 16 19 49

Number of spectra in search 20712 18200 16257 15282

FDR type: Local

FDR of protein 1% 449 418 315 332
5% 449 436 315 332
10% 449 449 315 332

FDR of distinct peptide 1% 1677 1751 1246 1236
5% 1784 1891 1330 1333
10% 1833 1952 1367 1377

False discovery rate of spectra 1% 7871 8324 5679 6316
5% 8587 9017 6036 6694
10% 8916 9666 6197 6869

Number of identified proteins 323

Number of non-redundant proteins identified in 233

at least 3 out of 4 biological replicates with at
least 2 unique peptides and a p value of < 0.05

FDR=False discovery rate.
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S4 Table. List of proteins identified from liquid chromatography—mass spectrometry (LC/MS) analysis using Brassica rapa R-0-18 database.

# Identified Proteins Accession Number

Total Total Total
Spectrum Spectrum Spectrum Spectrum
Count Count Count Count
Uncategorized Uncategorized Uncategorized Uncategorized

Sample Sample Sample Sample

Total

Molecular
Weight

Pool 1 Pool 2 Pool 3 Pool 4

Brassica rapa ro18 1.5 Candidate 4
1 cruciferin
PREDICTED: Brassica napus
embryonic protein DC-8-like
(LOC106447584), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
embryonic protein DC-8-like
(LOC106447584), transcript
variant X2, mRNA ; Similar to
SBP65 Seed biotin-containing
protein SBP65 (Glycine
2 max)::Bra040977:0-729
Brassica rapa rol18 1.5 Candidate 3
3 cruciferin
Brassica rapa rol18 1.5 Candidate 1
4 cruciferin
PREDICTED: Brassica napus
jacalin-related lectin 36-like
(LOC106376924), MRNA ;
PREDICTED: Brassica napus
5 jacalin-related lectin 36-like

Bra022801 (+5)

Bra040977
Bra035434 (+5)

Bra002906 (+2)

Bra014461

78 kDa

49 kDa

656 452 367 343

347 428 450 213

429 306 209 236

364 278 293 225

250 290 271 268
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10

(LOC106454993), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea jacalin-related lectin
36 (LOC106324420), mRNA ;
PREDICTED: Brassica rapa
jacalin-related lectin 36
(LOC103835222), MRNA ;
Similar to JAL36 Jacalin-related
lectin 36 (Arabidopsis
thaliana)::Bra014461:0-460
PREDICTED: Brassica rapa
oleosin S2-2 (LOC103854221),
MRNA ; Similar to S2 Oleosin S2-
2 (Brassica napus)::Bra019493:0-
188

Similar to JAL5 Jacalin-related
lectin 5 (Arabidopsis
thaliana)::Bra029497:0-970
PREDICTED: Brassica oleracea
var. oleracea oleosin S2-2
(LOC106316842), mRNA ;
PREDICTED: Brassica rapa
oleosin S2-2 (LOC103837001),
MRNA ; Similar to S2 Oleosin S2-
2 (Brassica napus)::Bra000167:0-
188

Oleosin OS=Brassica napus
0X=3708 GN=BnaA08g14540D
PE=3 SVv=1

PREDICTED: Brassica napus
jacalin-related lectin 36-like

Bra019493 (+1) 20 kDa
Bra029497

Bra000167 (+1) 20 kDa
AO0A078GHK4_BRAN

A (+3) 20 kDa
Bra021102 34 kDa

220

286

337

150

237

300

294

391

202

294

250

95

375

136

304

174

205

338

233

300
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11

12

(LOC106397692), MRNA ;
PREDICTED: Brassica napus
jacalin-related lectin 36
(LOC106346621), MRNA ;
PREDICTED: Brassica napus
jacalin-related lectin 36
(LOC106397691), MRNA ;
PREDICTED: Brassica rapa
jacalin-related lectin 36-like
(LOC103872285), MRNA ;
Similar to JAL36 Jacalin-related
lectin 36 (Arabidopsis
thaliana)::Bra021102:0-312
Similar to At5g40420 Oleosin
21.2 kDa (Arabidopsis
thaliana)::Bra039545:0-220
Brassica napus beta-glucosidase
19 (LOC106376923), mRNA ;
PREDICTED: Brassica napus
beta-glucosidase 19
(LOC106376923), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea beta-glucosidase 19
(LOC106295008), MRNA ;
PREDICTED: Brassica rapa beta-
glucosidase 19 (LOC103835230),
mRNA ; Similar to BGLU19
Beta-glucosidase 19 (Arabidopsis
thaliana)::Bra014460:0-528

Bra039545 (+1)

Bra014460

23 kDa

60 kDa

245

239

335

185

312

57

225

150
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13

14

15

Brassica napus oleosin S3-5 (S3)
mRNA, complete cds ; Brassica
napus oleosin S3-6 (S3) MRNA,
complete cds ; PREDICTED:
Brassica napus oleosin 18.5 kDa
(LOC106361728), MRNA ;
PREDICTED: Brassica rapa
oleosin 18.5 kDa-like
(LOC103861532), MRNA ;
Similar to Oleosin Bn-V
(Fragment) (Brassica
napus)::Bra011140:0-183
PREDICTED: Brassica napus late
embryogenesis abundant protein
At3g53040-like (LOC106399842),
mRNA ; PREDICTED: Brassica
napus late embryogenesis
abundant protein At3g53040-like
(LOC106409388), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea embryonic protein
DC-8 (LOC106340390), mRNA ;
PREDICTED: Brassica rapa
embryonic protein DC-8
(LOC103872167), mRNA ;
Similar to Embryonic protein DC-
8 (Daucus carota)::Bra039225:0-
451 Bra039225
Brassica rapa chiifu v2 candidate
8 cruciferin

Bra011140 (+3)

BraA09006896

20 kDa

49 kDa

49 kDa

141

102

157

190

120

143

88

133

72

227

94

96
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16

17

18

Oleosin OS=Brassica campestris

0OX=3711 GN=BRARA C02941  A0A397ZZ18 BRAC
PE=3 SVv=1 M (+3) 21 kDa
Similar to PER1 1-Cys

peroxiredoxin PER1 (Arabidopsis
thaliana)::Bra029708:0-231 Bra029708 26 kDa
Brassica napus oleosin S3-3 (S3)

MRNA, complete cds ; Brassica

napus oleosin S3-4 (S3) MRNA,

complete cds ; Brassica napus

oleosin S3-7 (S3) mRNA,

complete cds ; Brassica rapa

oleosin-like protein mRNA, partial

cds ; PREDICTED: Brassica

napus major oleosin NAP-I11-like

(LOC106442597), mRNA ;

PREDICTED: Brassica napus

oleosin Bn-l11-like

(LOC106346567), MRNA ;

PREDICTED: Brassica napus

oleosin Bn-111 (LOC111202192),

mRNA ; PREDICTED: Brassica

oleracea var. oleracea oleosin Bn-

11 (LOC106298955), transcript

variant X1, misc_ RNA ;

PREDICTED: Brassica oleracea

var. oleracea oleosin Bn-Il1

(LOC106298955), transcript

variant X2, mRNA ;

PREDICTED: Brassica rapa

oleosin Bn-11l (LOC103862927),  Bra012836 (+1) 22 kDa

94

92

91

135

126

122

110

125

46

114

105

113
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19

20

21

22

MRNA ; Similar to Oleosin Bn-IlI
(Brassica napus)::Bra012836:0-
195

Similar to HSD1 11-beta-
hydroxysteroid dehydrogenase 1A
(Arabidopsis
thaliana)::Bra017248:0-349
PREDICTED: Brassica napus late
embryogenesis abundant protein
(LOC106365978), MRNA ;
PREDICTED: Brassica rapa late
embryogenesis abundant protein
(LOC103842523), MRNA ;
Similar to Late embryogenesis
abundant protein (Raphanus
sativus)::Bra005778:0-183
PREDICTED: Brassica napus
vicilin-like seed storage protein
At3g22640 (LOC106454009),
mRNA ; PREDICTED: Brassica
oleracea var. oleracea vicilin
(LOC106297624), MRNA ;
PREDICTED: Brassica rapa
vicilin-like seed storage protein
At3g22640 (LOC103834417),
mRNA ; Similar to PAP85
Vicilin-like seed storage protein
At3g22640 (Arabidopsis
thaliana)::Bra014536:0-486
PREDICTED: Brassica napus
dehydrin Rab18-like

Bra017248

Bra005778

Bra014536 (+1)

Bra000838

39 kDa

19 kDa

55 kDa

18 kDa

100

87

124

66

101

96

90

87

49

76

68

113

62

96

53

62

61



23

24 thaliana)::Bra025745:0-466

(LOC106366343), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea dehydrin Rab18-like
(LOC106315749), mRNA ;
PREDICTED: Brassica rapa
dehydrin Rab18-like
(LOC103837679), MRNA ;
Similar to RAB18 Dehydrin
Rab18 (Arabidopsis
thaliana)::Bra000838:0-179
Brassica rapa R-0-18 V1.5
candidate 1 napin
PREDICTED: Brassica napus
vicilin-like seed storage protein
At2g28490 (LOC106352587),
mRNA ; PREDICTED: Brassica
napus vicilin-like seed storage
protein At2g28490
(LOC111204718), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea vicilin-like
antimicrobial peptides 2-2
(LOC106333272), MRNA ;
PREDICTED: Brassica rapa
vicilin-like seed storage protein
At2928490 (LOC103829747),
MRNA ; Similar to At2g28490
Vicilin-like seed storage protein
At20g28490 (Arabidopsis

Bra041165 (+1)

Bra025745 (+2)

52 kDa

84

95

93

81

101

94

66

73

62



25

26

27

28

Brassica napus peroxygenase 1
(LOC106429504), MRNA ;
Similar to PXG1 Peroxygenase 1
(Arabidopsis
thaliana)::Bra033733:0-245
Brassica oleracea HDEM genome,
scaffold: C1 ; Brassica rapa
genome, scaffold: AO1 ; Brassica
rapa ME-leaC4 mRNA for late
embryogenesis-abundant protein,
complete cds ; PREDICTED:
Brassica napus late embryogenesis
abundant protein 76-like
(LOC106349612), MRNA ;
PREDICTED: Brassica rapa late
embryogenesis abundant protein
76 (LOC103840578), mRNA ;
Similar to Late embryogenesis
abundant protein 76 (Brassica
napus)::Bra014978:0-226
Similar to Late embryogenesis
abundant protein D-34
(Gossypium
hirsutum)::Bra030208:0-262
PREDICTED: Brassica napus
NADPH-dependent aldehyde
reductase 1, chloroplastic
(LOC106392387), MRNA ;
PREDICTED: Brassica napus
NADPH-dependent aldehyde
reductase 1, chloroplastic

Bra033733

Bra014978

Bra030208

Bra013750

28 kDa

25 kDa

27 kDa

31 kDa

74

65

108

138

106

73

139

105

67

99

52

20

83

57

75

47

63



29

30

(LOC111212037), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea glucose and ribitol
dehydrogenase homolog 1
(LOC106297131), MRNA ;
PREDICTED: Brassica rapa
glucose and ribitol dehydrogenase
homolog 1 (LOC103844522),
mMRNA ; Similar to At1g54870
Glucose and ribitol dehydrogenase
homolog 1 (Arabidopsis
thaliana)::Bra013750:0-289
PREDICTED: Brassica napus oil
body-associated protein 1A
(BNAA10G03690D), mRNA ;
PREDICTED: Brassica napus oil
body-associated protein 1A
(BNACO05G03600D), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106294119
(LOC106294119), mRNA ;
PREDICTED: Brassica rapa oil
body-associated protein 1A
(LOC103844119), mRNA ;
Protein of unknown
function::Bra036039:0-264
PREDICTED: Brassica napus late
embryogenesis abundant protein
31-like (LOC106366934), mRNA
; PREDICTED: Brassica napus

Bra036039

Bra010153

30 kDa

27 kDa

83

66

83

91

69

59

46

38

64



late embryogenesis abundant
protein 31-like (LOC106439628),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea late
embryogenesis abundant protein
D-34-like (LOC106335925),
MRNA ; PREDICTED: Brassica
rapa late embryogenesis abundant
protein 31-like (LOC103859958),
MRNA ; Similar to Late
embryogenesis abundant protein
D-34 (Gossypium
hirsutum)::Bra010153:0-256
Brassica oleracea HDEM genome,
scaffold: C5 ; Brassica rapa
genome, scaffold: AO6 ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 5-like
(LOC106346793), MRNA ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 5-like
(LOC106396610), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea heat shock 70 kDa
protein 5 (LOC106295243),
MRNA ; PREDICTED: Brassica
rapa heat shock 70 kDa protein 5
(LOC103872405), MmRNA ;
Similar to HSP70-5 Heat shock 70
kDa protein 5 (Arabidopsis

31 thaliana)::Bra021189:0-647 Bra021189

71 kDa

80

72

39

54

65



32

33

34

Similar to GAPC Glyceraldehyde-
3-phosphate dehydrogenase,
cytosolic (Sinapis
alba)::Bra034599:0-290
PREDICTED: Brassica napus
vicilin-like seed storage protein
At4g36700 (LOC106359072),
partial MRNA ; PREDICTED:
Brassica napus vicilin-like seed
storage protein At4g36700
(LOC106361437), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
vicilin-like seed storage protein
At4g36700 (LOC106361437),
transcript variant X2, mRNA ;
PREDICTED: Brassica rapa
vicilin-like seed storage protein
At4g36700 (LOC103834998),
MRNA ; Similar to At4g36700
Vicilin-like seed storage protein
At4g36700 (Arabidopsis
thaliana)::Bra033857:0-585
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
1 (LOC106425960), mRNA ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
1 (LOC106425964), mRNA ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-

Bra034599

Bra033857 (+2)

Bra034333

32 kDa

65 kDa

56 kDa

80

73

66

76

77

79

14

21

13

48

31

50

66



35

36

1 (LOC106431998), mRNA ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
1 (LOC106432001), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein disulfide
isomerase-like 1-1
(LOC106312445), mRNA ;
PREDICTED: Brassica rapa
protein disulfide isomerase-like 1-
1 (LOC103835729), mRNA ;
Similar to PDIL1-1 Protein
disulfide isomerase-like 1-1
(Arabidopsis
thaliana)::Bra034333:0-501
PREDICTED: Brassica napus late
seed maturation protein P8B6
(LOC106438038), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus late
seed maturation protein P8B6
(LOC106438038), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa late
seed maturation protein P8B6-like
(LOC103857913), MRNA ;
Similar to Late seed maturation
protein P8B6 (Raphanus
sativus)::Bra008633:0-88
Brassica oleracea HDEM genome,
scaffold: C4 ; Brassica rapa

Bra008633

Bra029133

10 kDa

18 kDa

41

31

41

46

49

46

16

36

67



37

38

39

genome, scaffold: A05 ;
PREDICTED: Brassica napus 17.6
kDa class | heat shock protein 2-
like (LOC106451531), mRNA ;
PREDICTED: Brassica napus 17.6
kDa class | heat shock protein 2
(LOC106451510), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 17.6 kDa class | heat
shock protein 2 (LOC106342847),
MRNA ; PREDICTED: Brassica
rapa 17.6 kDa class | heat shock
protein 2 (LOC103868031),
MRNA ; Similar to HSP17.8 17.8
kDa class | heat shock protein
(Arabidopsis thaliana) ; Zea mays
clone 10568 mRNA
sequence::Bra029133:0-156
Similar to Al Elongation factor 1-
alpha 1 (Arabidopsis
thaliana)::Bra020415:0-1456
Similar to Putative invertase
inhibitor (Platanus
acerifolia)::Bra018664:0-761
PREDICTED: Brassica napus
chaperone protein ClpB1-like
(LOC106354381), MRNA ;
PREDICTED: Brassica napus
chaperone protein ClpB1
(LOC106354344), mRNA ;
PREDICTED: Brassica rapa

Bra020415

Bra018664

Bra027348

162 kDa

82 kDa

101 kDa

45

65

50

67

62

66

31

26

22

28

33

34

68



40

41

chaperone protein ClpB1
(LOC103831900), MRNA ;
Similar to CLPB1 Chaperone
protein ClpB1 (Arabidopsis
thaliana)::Bra027348:0-911
PREDICTED: Brassica napus oil
body-associated protein 2A
(BNACNNG34690D), mRNA ;
PREDICTED: Brassica napus oil
body-associated protein 2A
(LOC106386443), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106305268
(LOC106305268), MRNA ;
PREDICTED: Brassica rapa oil
body-associated protein 2A
(LOC103827782), MmRNA ;
Protein of unknown
function::Bra023699:0-246
PREDICTED: Brassica napus
GDSL esterase/lipase At1g54020-
like (LOC106345820), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
GDSL esterase/lipase At1g54020
(LOC106348443), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
GDSL esterase/lipase At1g54020-
like (LOC103871087), transcript ~ Bra020125

Bra023699

28 kDa

43 kDa

57

49

60

45

20

29

29

28

69



42

43

variant X1, mRNA ; Similar to
At1g54020 GDSL esterase/lipase
At1954020 (Arabidopsis
thaliana)::Bra020125:0-383
PREDICTED: Brassica rapa low-
temperature-induced 65 kDa
protein-like (LOC103857129),
MRNA ; Similar to LTI65 Low-
temperature-induced 65 kDa
protein (Arabidopsis
thaliana)::Bra007884:0-674
Brassica napus late embryogenesis
abundant protein 76-like
(LOC106403035), mRNA ;
Brassica napus lea3-1 gene for
group 3 late embryogenesis
abundant protein, exons 1-2 ;
Brassica oleracea HDEM genome,
scaffold: C5 ; Brassica oleracea
HDEM genome, scaffold: C5 ;
Brassica rapa genome, scaffold:
A05 ; Brassica rapa subsp.
pekinensis clone KBrB021B05,
complete sequence ;
PREDICTED: Brassica napus late
embryogenesis abundant protein
76-like (LOC106397930), mRNA
: PREDICTED: Brassica napus
late embryogenesis abundant
protein 76-like (LOC106403035),
transcript variant X1, mRNA ;

Bra007884

Bra030867

73 kDa

29 kDa

30

43

52

59

39

63

40

39

70



44

45

PREDICTED: Brassica oleracea
var. oleracea late embryogenesis
abundant protein 76
(LOC106294785), MRNA ;
PREDICTED: Brassica rapa late
embryogenesis abundant protein
76-like (LOC103869890), mRNA
; Similar to Late embryogenesis
abundant protein 76 (Brassica
napus)::Bra030867:0-265

Similar to Aldose reductase
(Hordeum vulgare)::Bra006614:0-
322

Brassica oleracea HDEM genome,
scaffold: C7 ; Brassica rapa
cultivar Tsuda peptidylprolyl
isomerase (ROC1) mRNA,
complete cds ; Brassica rapa
genome, scaffold: AO6 ;
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
CYP18-3-like (LOC106349476),
mRNA ; PREDICTED: Brassica
napus peptidyl-prolyl cis-trans
isomerase CYP18-3-like
(LOC106349478), MRNA ;
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
CYP18-3-like (LOC106410133),
mRNA ; PREDICTED: Brassica
oleracea var. oleracea peptidyl-

Bra006614

Bra023885

37 kDa

18 kDa

50

38

53

51

31

27

26

26

71



46

47

prolyl cis-trans isomerase CYP18-
3-like (LOC106305761), MRNA ;
PREDICTED: Brassica rapa
peptidyl-prolyl cis-trans isomerase
CYP18-3-like (LOC103828088),
MRNA ; Similar to CYP18-3
Peptidyl-prolyl cis-trans isomerase
CYP18-3 (Arabidopsis thaliana) ;
Zea mays clone 9139 mRNA
sequence::Bra023885:0-172
PREDICTED: Brassica napus
alcohol dehydrogenase class-P-
like (LOC106356941), mRNA ;
PREDICTED: Brassica napus
alcohol dehydrogenase class-P
(LOC106386015), transcript
variant X2, misc_ RNA ;
PREDICTED: Brassica rapa
alcohol dehydrogenase class-P-
like (LOC103830574), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
alcohol dehydrogenase class-P-
like (LOC103830574), transcript
variant X2, mRNA ; Similar to
ADH1 Alcohol dehydrogenase
class-P (Arabidopsis
thaliana)::Bra026424:0-413
Brassica rapa 17.6 kDa class |1
heat shock protein
(LOC103249161), MRNA ;

Bra026424

Bra007053

45 kDa

18 kDa

65

36

46

29

29

19

72



48

49

Brassica rapa genome, scaffold:
A03 ; PREDICTED: Brassica
napus 17.6 kDa class Il heat shock
protein (LOC106419901), mRNA
: Similar to HSP17.6 17.6 kDa
class Il heat shock protein
(Arabidopsis
thaliana)::Bra007053:0-154
PREDICTED: Brassica napus
nitrilase 2 (LOC106387438),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
nitrilase 2 (LOC106387438),
transcript variant X2, mRNA ;
PREDICTED: Brassica napus
nitrilase 2 (LOC106403172),
mRNA ; PREDICTED: Brassica
oleracea var. oleracea nitrilase 2-
like (LOC106333257), mRNA ;
PREDICTED: Brassica rapa
nitrilase 2 (LOC103856931),
MRNA ; Similar to NIT2 Nitrilase
2 (Arabidopsis
thaliana)::Bra007719:0-343
PREDICTED: Brassica napus em-
like protein GEA1
(LOC106437913), MRNA ;
PREDICTED: Brassica rapa em-
like protein GEA1
(LOC103848642), MRNA ;
Similar to EM1 Em-like protein

Bra007719

Bra014069

38 kDa

19 kDa

45

38

39

37

37

32

13

11

73



50

51

GEAL1 (Arabidopsis
thaliana)::Bra014069:0-172
PREDICTED: Brassica napus
poly [ADP-ribose] polymerase 3
(LOC106371650), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea poly [ADP-ribose]
polymerase 3 (LOC106316987),
transcript variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea poly [ADP-ribose]
polymerase 3 (LOC106316987),
transcript variant X2, mRNA ;
PREDICTED: Brassica rapa poly
[ADP-ribose] polymerase 3
(LOC103845539), mRNA ;
Similar to PARP3 Poly [ADP-
ribose] polymerase 3 (Arabidopsis
thaliana)::Bra036910:0-809
PREDICTED: Brassica napus
glutathione S-transferase F9
(LOC106387849), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
glutathione S-transferase F9
(LOC106437571), MRNA ;
PREDICTED: Brassica napus
glutathione S-transferase F9
(LOC106437572), MRNA ;
PREDICTED: Brassica rapa
glutathione S-transferase F9

Bra036910

Bra008026

91 kDa

24 kDa

27

42

42

53

19

38

18

74



52

53

(LOC103857341), mRNA ;
Similar to GSTF9 Glutathione S-
transferase F9 (Arabidopsis
thaliana)::Bra008026:0-215
Brassica oleracea var. viridis
disulfide isomerase-like protein 1-
2 mRNA, complete cds ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
2 (LOC106354602), mRNA ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
2 (LOC106389517), mRNA ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
2 (LOC106400427), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein disulfide
isomerase-like 1-2
(LOC106300838), MRNA ;
PREDICTED: Brassica rapa
protein disulfide isomerase-like 1-
2 (LOC103832197), mRNA ;
Similar to PDIL1-2 Protein
disulfide isomerase-like 1-2
(Arabidopsis

thaliana)::Bra027552:0-509 Bra027552
PREDICTED: Brassica napus

aspartyl protease AED3-like

(LOC106419485), MRNA ;

PREDICTED: Brassica napus Bra037658

56 kDa

47 kDa

31

34

51

35

15

20

37

26

75



aspartyl protease AED3-like
(LOC106446100), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein ASPARTIC
PROTEASE IN GUARD CELL 2
(LOC106319255), MRNA ;
PREDICTED: Brassica rapa
aspartyl protease AED3
(LOC103847097), MRNA ;
Protein of unknown
function::Bra037658:0-439
PREDICTED: Brassica napus
UPF0098 protein CT_736-like
(LOC106435166), MRNA ;
PREDICTED: Brassica napus
UPF0098 protein CT_736-like
(LOC106435872), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea UPF0098 protein
CT_736 (LOC106317405),
mMRNA ; Protein of unknown

54 function::Bra038002:0-162
Brassica oleracea HDEM genome,
scaffold: C4 ; Brassica rapa
genome, scaffold: AO5 ;
PREDICTED: Brassica napus late
embryogenesis abundant protein
18 (BNAC04G09820D), mRNA ;
PREDICTED: Brassica napus late
embryogenesis abundant protein

55 18-like (LOC106414888), mRNA

Bra038002

Bra028656

18 kDa

11 kDa

30

36

42

39

24

35

23

76



56

57

58

; PREDICTED: Brassica napus
late embryogenesis abundant
protein 18-like (LOC111211095),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea
uncharacterized LOC106341460
(LOC106341460), MRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103867375
(LOC103867375), MRNA ;
Protein of unknown
function::Bra028656:0-98
Brassica napus oleosin 21.2 kDa-
like (LOC106352688), mRNA ;
Brassica napus oleosin 21.2 kDa-
like (LOC106402820), mRNA ;
PREDICTED: Brassica rapa
oleosin 21.2 kDa-like
(LOC103850173), MmRNA ;
Similar to At5g40420 Oleosin
21.2 kDa (Arabidopsis
thaliana)::Bra025845:0-211
Similar to GSTF3 Glutathione S-
transferase F3 (Arabidopsis
thaliana)::Bra000078:0-216
PREDICTED: Brassica napus
GDSL esterase/lipase At5914450-
like (LOC106418385), mRNA ;
PREDICTED: Brassica napus
GDSL esterase/lipase At5914450
(LOC106372098), MRNA ;

Bra025845 (+2)

Bra000078

Bra037317

22 kDa

25 kDa

43 kDa

183

43

31

234

38

35

260

16

21

139

16

26

77



59

PREDICTED: Brassica oleracea
var. oleracea GDSL esterase/lipase
At5g14450 (LOC106318861),
MRNA ; PREDICTED: Brassica
rapa GDSL esterase/lipase
At5914450 (LOC103846482),
mMRNA ; Similar to At5g14450
GDSL esterase/lipase At5g914450
(Arabidopsis
thaliana)::Bra037317:0-389
PREDICTED: Brassica napus
mediator of RNA polymerase II
transcription subunit 37a-like
(LOC106387846), misc_RNA ;
PREDICTED: Brassica napus
mediator of RNA polymerase 11
transcription subunit 37f-like
(LOC106437759), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea mediator of RNA
polymerase Il transcription
subunit 37f-like
(LOC106335110), mRNA ;
PREDICTED: Brassica rapa
mediator of RNA polymerase 11
transcription subunit 37f
(LOC103857349), mRNA ;
PREDICTED: Raphanus sativus
mediator of RNA polymerase Il
transcription subunit 37f-like
(LOC108847038), MRNA ;

Bra008034 (+1)

74 kDa

49

54

32

32

78



Similar to MED37A Mediator of
RNA polymerase Il transcription
subunit 37a (Arabidopsis
thaliana)::Bra008034:0-669
Brassica oleracea HDEM genome,
scaffold: C4 ; Brassica rapa
genome, scaffold: AO5 ;
PREDICTED: Brassica napus
heme-binding protein 2-like
(LOC106362450), MRNA ;
PREDICTED: Brassica napus
heme-binding protein 2-like
(LOC106372750), MRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103867148
(LOC103867148), MRNA ;
Protein of unknown
60 function::Bra028439:0-199 Bra028439
Similar to ADH1 Alcohol
dehydrogenase class-P
(Arabidopsis
61 thaliana)::Bra027518:0-415
PREDICTED: Brassica napus
phosphoglycerate kinase 3,
cytosolic-like (LOC106381505),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
phosphoglycerate kinase 3,
cytosolic-like (LOC106430726),
mRNA ; PREDICTED: Brassica
62 napus phosphoglycerate kinase 3, Bra027664

Bra027518 (+1)

22 kDa

45 kDa

42 kDa

27

65

42

36

47

31

22

11

19

20

21

79



cytosolic (LOC106354791),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea
phosphoglycerate kinase,
cytosolic-like (LOC106300883),
MRNA ; PREDICTED: Brassica
rapa phosphoglycerate kinase,
cytosolic (LOC103832426),
transcript variant X1, mRNA ;
PREDICTED: Brassica rapa
phosphoglycerate kinase, cytosolic
(LOC103832426), transcript
variant X2, mRNA ; Similar to
Phosphoglycerate kinase,
cytosolic (Nicotiana
tabacum)::Bra027664:0-401
Brassica oleracea HDEM genome,
scaffold: C2 ; Brassica rapa
genome, scaffold: AO2 ; Brassica
rapa subsp. pekinensis clone
KBrH010D15, complete sequence
: PREDICTED: Brassica napus
histone H2B.7-like
(LOC106357790), MRNA ;
PREDICTED: Brassica napus
histone H2B.7-like
(LOC106385623), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea histone H2B.7-like
(LOC106322833), MRNA ;

63 PREDICTED: Brassica rapa Bra016706

15 kDa

31

35

13

80



64

65

66

histone H2B.7-like
(LOC103851535), MRNA ;
Similar to H2B-3 Histone H2B.3
(Fragment) (Solanum
lycopersicum) ; Zea mays clone
10590 mRNA
sequence::Bra016706:0-142
Brassica rapa Chiifu-401 V2
candidate 4 napin

Similar to TIL Temperature-
induced lipocalin-1 (Arabidopsis
thaliana)::Bra016829:0-333
PREDICTED: Brassica napus
glutathione S-transferase DHARL,
mitochondrial (LOC106346950),
MRNA ; PREDICTED: Brassica
napus glutathione S-transferase
DHARZ1, mitochondrial
(LOC106401061), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea glutathione S-
transferase DHARL,
mitochondrial (LOC106295217),
MRNA ; PREDICTED: Brassica
rapa glutathione S-transferase
DHAR1, mitochondrial
(LOC103872760), MRNA ;
Similar to DHARL1 Glutathione S-
transferase DHARL,
mitochondrial (Arabidopsis
thaliana)::Bra021474:0-213

Bra016829

Bra021474

BraA01001883 (+1)

20 kDa

39 kDa

24 kDa

89

21

21

92

25

42

82

35

16

91

18

20

81



PREDICTED: Brassica napus
myrosinase-binding protein 2-like
(LOC111201427), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea myrosinase-binding
protein 2-like (LOC106316347),
MRNA ; PREDICTED: Brassica
rapa myrosinase-binding protein
2-like (LOC103845081),
transcript variant X1, mRNA ;
PREDICTED: Brassica rapa
myrosinase-binding protein 2-like
(LOC103845081), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa
myrosinase-binding protein 2-like
(LOC103845081), transcript
variant X3, mRNA ; Similar to
MBP2 Myrosinase-binding protein
2 (Arabidopsis

67 thaliana)::Bra036569:0-550
PREDICTED: Brassica napus
probable inactive serine/threonine-
protein kinase fnkC
(LOC106365884), MRNA ;
PREDICTED: Brassica napus
probable inactive serine/threonine-
protein kinase fnkC
(LOC106440360), MRNA ;
PREDICTED: Brassica rapa

68 probable inactive serine/threonine-

Bra036569

Bra000418

58 kDa

42 kDa

23

48

23

23

17

20

21

82



69

70

71

protein kinase fnkC
(LOC103837118), MRNA ;
Protein of unknown
function::Bra000418:0-367
Similar to MSD2 Superoxide
dismutase [Mn] 2, mitochondrial
(Arabidopsis
thaliana)::Bra005106:0-430
PREDICTED: Brassica napus
actin-7 (LOC106384924),
transcript variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea actin-7-like
(LOC106335398), MRNA ;
PREDICTED: Brassica rapa actin-
7-like (LOC103855835), mRNA ;
Similar to ACT7 Actin-7
(Arabidopsis
thaliana)::Bra006948:0-377
PREDICTED: Brassica napus 11-
beta-hydroxysteroid
dehydrogenase-like 5
(LOC106436433), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 11-beta-
hydroxysteroid dehydrogenase-
like 5 (LOC106328447), mMRNA ;
Similar to HSD5 11-beta-
hydroxysteroid dehydrogenase-
like 5 (Arabidopsis
thaliana)::Bra009101:0-461

Bra005106

Bra006948 (+2)

Bra009101

49 kDa

42 kDa

52 kDa

40

35

17

22

26

24

17

13

17

13

13

13

83



72

73

74

Similar to SSL9 Protein
STRICTOSIDINE SYNTHASE-
LIKE 9 (Arabidopsis
thaliana)::Bra040149:0-853 Bra040149 96 kDa
PREDICTED: Brassica napus
oleosin 14.9 kDa
(LOC106375666), MRNA ;
PREDICTED: Brassica napus
oleosin 14.9 kDa
(LOC106402530), MRNA ;
PREDICTED: Brassica rapa
oleosin 14.9 kDa
(LOC103864856), MRNA ;
Similar to OL3 Oleosin 14.9 kDa
(Arabidopsis
thaliana)::Bra035756:0-205 Bra035756 22 kDa
PREDICTED: Brassica napus late
seed maturation protein P8B6-like
(LOC106450837), MRNA ;
PREDICTED: Brassica napus late
seed maturation protein P8B6
(LOC106397804), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea late seed maturation
protein P8B6 (LOC106342772),
mRNA ; PREDICTED: Brassica
rapa late seed maturation protein
P8B6 (LOC103866975), mRNA ;
Similar to EM6 Em-like protein
GEAG (Arabidopsis
thaliana)::Bra028273:0-84 Bra028273 9 kDa

30

25

46

27

19

35

10

20

49

25

12

17

84



75

76

77

PREDICTED: Brassica napus
non-specific lipid-transfer protein-
like 1 (LOC106402434), mRNA ;
PREDICTED: Brassica napus
non-specific lipid-transfer protein-
like 1 (LOC106447070), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
non-specific lipid-transfer protein-
like 1 (LOC106447070), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea non-specific lipid-
transfer protein-like 1
(LOC106315711), MRNA ;
PREDICTED: Brassica rapa non-
specific lipid-transfer protein-like
1 (LOC103839274), mRNA ;
Protein of unknown
function::Bra001600:0-123
PREDICTED: Brassica napus late
embryogenesis abundant protein
46 (LOC106419166), mRNA ;
PREDICTED: Brassica rapa 18
kDa seed maturation protein
(LOC103847016), MRNA ;
Similar to GMPM1 18 kDa seed
maturation protein (Glycine
max)::Bra037704:0-159

Brassica oleracea var. botrytis
peroxidase 7 mRNA, complete cds Bra027198

Bra001600

Bra037704

14 kDa

16 kDa

40 kDa

17

26

18

20

28

26

20

18

21

22

85



; Brassica rapa peroxidase 12
MRNA, partial cds ;
PREDICTED: Brassica napus
peroxidase 12 (LOC106354161),
MRNA ; PREDICTED: Brassica
napus peroxidase 12
(LOC106381085), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea peroxidase 12
(LOC106300904), MRNA ;
PREDICTED: Brassica rapa
peroxidase 12 (LOC103249149),
MRNA ; PREDICTED: Raphanus
sativus peroxidase 12
(LOC108828655), MRNA ;
Similar to PER12 Peroxidase 12
(Arabidopsis
thaliana)::Bra027198:0-362
Brassica oleracea HDEM genome,
scaffold: C2 ; Brassica oleracea
HDEM genome, scaffold: C3 ;
Brassica oleracea HDEM genome,
scaffold: C3 ; Brassica rapa
genome, scaffold: AO2 ; Brassica
rapa genome, scaffold: AO8 ;
Brassica rapa genome, scaffold:
A08 ; Brassica rapa subsp.
pekinensis clone KBrB027K16,
complete sequence ; Brassica rapa
subsp. pekinensis clone

78 KBrB027K16, complete sequence

Bra034035 (+1)

94 kDa

21

30

16

86



79

80

; PREDICTED: Brassica napus
elongation factor 2-like
(LOC106361586), MRNA ;
PREDICTED: Brassica napus
elongation factor 2-like
(LOC106382668), MRNA ;
PREDICTED: Brassica napus
elongation factor 2-like
(LOC106418012), MRNA ;
PREDICTED: Brassica napus
elongation factor 2-like
(LOC111213817), mRNA ;
PREDICTED: Brassica napus
elongation factor 2
(LOC106361587), MRNA ;
PREDICTED: Brassica rapa
elongation factor 2
(LOC103835224), MRNA ;
Similar to LOS1 Elongation factor
2 (Arabidopsis
thaliana)::Bra034035:0-843
Protein of unknown
function::Bra016576:0-634 Bra016576 69 kDa
PREDICTED: Brassica napus cell
division control protein 48
homolog D-like
(LOC106352759), mRNA ;
PREDICTED: Brassica napus cell
division control protein 48
homolog D (LOC106452445),
MRNA ; PREDICTED: Brassica Bra025942 90 kDa

13

26

33

26

11

16

87



oleracea var. oleracea cell division
control protein 48 homolog D
(LOC106296744), mRNA ;
PREDICTED: Brassica rapa cell
division control protein 48
homolog D (LOC103829916),
MRNA ; Similar to CDC48D Cell
division control protein 48
homolog D (Arabidopsis
thaliana)::Bra025942:0-810
PREDICTED: Brassica napus
adenylate kinase 3
(LOC106388427), MRNA ;
PREDICTED: Brassica napus
adenylate kinase 3
(LOC106388472), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea adenylate kinase 3
(LOC106334666), MRNA ;
PREDICTED: Brassica rapa
adenylate kinase 3
(LOC103858450), mRNA ;
Similar to ADK2 Adenylate
kinase 3 (Arabidopsis

81 thaliana)::Bra009032:0-245
Brassica rapa genome, scaffold:
A01 ; Brassica rapa subsp.
pekinensis clone KBrB061L05,
complete sequence ;
PREDICTED: Brassica napus 23.6

82 kDa heat shock protein,

Bra009032

Bra012843

27 kDa

17 kDa

10

21

23

25

16

12

22

11

88



mitochondrial (LOC106443195),
MRNA ; PREDICTED: Brassica
rapa 23.6 kDa heat shock protein,
mitochondrial (LOC103862989),
MRNA ; Similar to HSP23.6 23.6
kDa heat shock protein,
mitochondrial (Arabidopsis
thaliana)::Bra012843:0-149
PREDICTED: Brassica napus
fructose-bisphosphate aldolase 8,
cytosolic (LOC106367801),
MRNA ; PREDICTED: Brassica
napus fructose-bisphosphate
aldolase 8, cytosolic
(LOC106367922), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
fructose-bisphosphate aldolase 8,
cytosolic (LOC106367922),
transcript variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea fructose-
bisphosphate aldolase,
cytoplasmic isozyme-like
(LOC106312678), MRNA ;
PREDICTED: Brassica rapa
fructose-bisphosphate aldolase,
cytoplasmic isozyme-like
(LOC103841225), mRNA ;
Similar to Fructose-bisphosphate

83 aldolase, cytoplasmic isozyme Bra004845

38 kDa

26

20

12

89



84

(Spinacia oleracea)::Bra004845:0-
358

Brassica juncea basic glucanase
mMRNA, complete cds ; Brassica
rapa genome, scaffold: A07 ;
Brassica rapa subsp. pekinensis
glucanase 1 (Glul) mRNA,
complete cds ; PREDICTED:
Brassica napus probable glucan
endo-1,3-beta-glucosidase BG3
(LOC106353239), MRNA ;
PREDICTED: Brassica napus
probable glucan endo-1,3-beta-
glucosidase BG3
(LOC106410962), MRNA ;
PREDICTED: Brassica napus
probable glucan endo-1,3-beta-
glucosidase BG3
(LOC106445917), mRNA ;
PREDICTED: Brassica napus
probable glucan endo-1,3-beta-
glucosidase BG3
(LOC106445918), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea glucan endo-1,3-
beta-glucosidase, acidic isoform-
like (LOC106296725), mRNA ;
PREDICTED: Brassica rapa
probable glucan endo-1,3-beta-
glucosidase BG3
(LOC103830091), mRNA ;

Bra026071

38 kDa

10

27

11

18

90



85

86

PREDICTED: Raphanus sativus
probable glucan endo-1,3-beta-
glucosidase BG3
(LOC108815042), mRNA ;
Similar to BG3 Probable glucan
endo-1,3-beta-glucosidase BG3
(Arabidopsis
thaliana)::Bra026071:0-341
PREDICTED: Brassica napus
nitrogen regulatory protein P-II
homolog (LOC106438650),
MRNA ; PREDICTED: Brassica
rapa nitrogen regulatory protein P-
I1 homolog (LOC103858794),
mRNA ; Similar to GLB1
Nitrogen regulatory protein P-I1
homolog (Arabidopsis
thaliana)::Bra009285:0-196
B.napus mRNA for myrosinase
MC ; PREDICTED: Brassica
napus myrosinase-like
(LOC106366548), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
myrosinase-like
(LOC106366548), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
myrosinase-like
(LOC106382308), MRNA ;
PREDICTED: Brassica oleracea

Bra009285

Bra034560

21 kDa

59 kDa

15

30

21

12

19

11

10

91



87

88

89

var. oleracea myrosinase-like
(LOC106310472), mRNA ;
PREDICTED: Brassica rapa
myrosinase-like
(LOC103836047), MRNA ;
Similar to TGG1 Myrosinase 1
(Arabidopsis
thaliana)::Bra034560:0-510
PREDICTED: Brassica napus 60S
ribosomal protein L7a-2-like
(LOC106415818), mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L7a-2-like
(LOC106420535), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L7a-2-like
(LOC106307692), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L7a-2-like
(LOC103842092), mRNA ;
Similar to RPL7AA 60S
ribosomal protein L7a-1
(Arabidopsis thaliana) ; Zea mays
clone 14482 mRNA
sequence::Bra005473:0-242
Similar to Embryonic protein DC-
8 (Daucus carota)::Bra040652:0-
387

PREDICTED: Brassica napus heat
shock 70 kDa protein 10,

Bra005473 (+3)

Bra040652

Bra006940

28 kDa

42 kDa

73 kDa

12

18

15

17

36

23

12

33

15

19

14

92



90

91

92

mitochondrial-like
(LOC106430600), MRNA ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 10,
mitochondrial (LOC106384930),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea heat shock
70 kDa protein 10, mitochondrial
(LOC106335389), MRNA ;
PREDICTED: Brassica rapa heat
shock 70 kDa protein 10,
mitochondrial-like
(LOC103855827), MRNA ;
Similar to HSP70-10 Heat shock
70 kDa protein 10, mitochondrial
(Arabidopsis
thaliana)::Bra006940:0-681
PREDICTED: Brassica napus
embryo-specific protein ATS3
(LOC106419203), MRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103847082
(LOC103847082), MmRNA ;
Protein of unknown
function::Bra037669:0-205
Similar to OEP162 Outer envelope
pore protein 16-2, chloroplastic
(Arabidopsis
thaliana)::Bra013303:0-179
Brassica rapa genome, scaffold:
A0l ; PREDICTED: Brassica

Bra037669

Bra013303

Bra042033

22 kDa

19 kDa

10 kDa

26

10

15

14

13

26

21

15

16

93



93

94

95

napus uncharacterized
BNAA01G30160D
(BNAA01G30160D), mRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103849726
(LOC103849726), MRNA ;
Protein of unknown
function::Bra042033:0-88
PREDICTED: Brassica napus
AlG2-like protein A
(LOC106351782), MRNA ;
PREDICTED: Brassica napus
AlG2-like protein A
(LOC106356653), mMRNA ;
PREDICTED: Brassica oleracea
var. oleracea AlG2-like protein
(LOC106299568), MRNA ;
PREDICTED: Brassica rapa
AlG2-like protein
(LOC103850151), mRNA ;
Similar to At5g39720 AlG2-like
protein (Arabidopsis
thaliana)::Bra025831:0-169 Bra025831
Similar to At1g53240 Malate
dehydrogenase 1, mitochondrial

(Arabidopsis

thaliana)::Bra031854:0-338 Bra031854

Brassica rapa chiifu v2 candidate

4 cruciferin BraA08002105 (+3)

20 kDa

35 kDa

55 kDa

10

27

127

17

22

10

94



96

97

98

99

Similar to FER2 Ferritin-2,

chloroplastic (Arabidopsis

thaliana)::Bra031179:0-633 Bra031179 72 kDa
12S seed storage protein CRB

OS=Arabidopsis thaliana

0X=3702 GN=CRB PE=1 SV=2

cruciferin CRU2_ARATH 51 kDa
PREDICTED: Brassica napus

malate dehydrogenase 1,

cytoplasmic-like

(LOC106366626), misc_ RNA ;

PREDICTED: Brassica napus

malate dehydrogenase 1,

cytoplasmic (LOC106366627),

MRNA ; PREDICTED: Brassica

oleracea var. oleracea malate

dehydrogenase, cytoplasmic 1

(LOC106319444), mRNA ;

PREDICTED: Brassica rapa

malate dehydrogenase,

cytoplasmic 1 (LOC103839246),

mRNA ; Similar to MDH1 Malate

dehydrogenase, cytoplasmic 1

(Arabidopsis

thaliana)::Bra001572:0-332 Bra001572 36 kDa
PREDICTED: Brassica napus late

embryogenesis abundant protein

1-like (LOC106348819), mRNA ;

PREDICTED: Brassica napus late

embryogenesis abundant protein

1-like (LOC106373675), mMRNA ;  Bra012478 29 kDa

19

109

34

16

20

82

15

14

43

16

10

42

95



100

101

102

Protein of unknown
function::Bra012478:0-264
PREDICTED: Brassica napus late
embryogenesis abundant protein
46-like (LOC106413949), mRNA
; PREDICTED: Brassica napus
late embryogenesis abundant
protein 46-like (LOC106426361),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea 18 kDa seed
maturation protein-like
(LOC106335780), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa 18
kDa seed maturation protein-like
(LOC103855696), MRNA ;
Similar to GMPM1 18 kDa seed
maturation protein (Glycine
max)::Bra006839:0-159
PREDICTED: Brassica napus
glycine-rich RNA-binding protein
2-like (LOC106433663), MRNA ;
PREDICTED: Brassica rapa
glycine-rich RNA-binding protein
10-like (LOC103846048), MRNA
; Similar to Glycine-rich RNA-
binding protein (Daucus
carota)::Bra024171:0-159

Similar to PEC-2 Thioredoxin H-
type (Brassica
campestris)::Bra001593:0-123

Bra006839

Bra024171

Bra001593

16 kDa

16 kDa

14 kDa

23

10

22

30

19

11

19

10

10

10

11

96



103

104

105

PREDICTED: Brassica napus
probable phospholipid
hydroperoxide glutathione
peroxidase 6, mitochondrial
(LOC106380476), mMRNA ;
PREDICTED: Brassica napus
probable phospholipid
hydroperoxide glutathione
peroxidase 6, mitochondrial
(LOC106396928), mRNA ;

PREDICTED: Brassica oleracea

var. oleracea probable
phospholipid hydroperoxide
glutathione peroxidase 6,

mitochondrial (LOC106321579),

transcript variant X1, mRNA ;

PREDICTED: Brassica oleracea

var. oleracea probable
phospholipid hydroperoxide
glutathione peroxidase 6,

mitochondrial (LOC106321579),

transcript variant X2, mRNA ;
Similar to GPX6 Probable
phospholipid hydroperoxide
glutathione peroxidase 6,
mitochondrial (Arabidopsis
thaliana)::Bra018546:0-229
Brassica rapa Chiifu-401 V2
candidate 6 napin

Brassica rapa Chiifu-401 V2
candidate 8 napin

Bra018546
BraA01001887 (+1)

BraA03000889 (+3)

25 kDa

20 kDa

21 kDa

12

72

19

62

10

75

57

12

50

97



106

107

Brassica rapa genome, scaffold:
A03 ; PREDICTED: Brassica
napus late embryogenesis
abundant protein 29-like
(LOC106439419), MRNA ;
PREDICTED: Brassica rapa late
embryogenesis abundant protein
76-like (LOC103859635), mMRNA
; Similar to Late embryogenesis
abundant protein 76 (Brassica
napus)::Bra009893:0-204
PREDICTED: Brassica napus
UTP--glucose-1-phosphate
uridylyltransferase 2-like
(LOC106450527), mRNA ;
PREDICTED: Brassica napus
UTP--glucose-1-phosphate
uridylyltransferase 2
(LOC106450722), MmRNA ;
PREDICTED: Brassica napus
UTP--glucose-1-phosphate
uridylyltransferase 2
(LOC111207933), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea probable UTP--
glucose-1-phosphate
uridylyltransferase 2
(LOC106343185), MRNA ;
PREDICTED: Brassica rapa UTP-
-glucose-1-phosphate
uridylyltransferase 2-like

Bra009893

Bra031582

22 kDa

52 kDa

47

18

57

22

66

36

98



108

109

110

(LOC103855145), mRNA ;
Similar to At3g03250 Probable
UTP--glucose-1-phosphate
uridylyltransferase 2 (Arabidopsis
thaliana)::Bra031582:0-469
PREDICTED: Brassica napus
aconitate hydratase 1-like
(LOC106351933), mRNA ;
PREDICTED: Brassica napus
aconitate hydratase 1
(LOC106347211), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea aconitate hydratase 1
(LOC106308688), mMRNA ;
PREDICTED: Brassica rapa
aconitate hydratase 1
(LOC103873312), mRNA ;
PREDICTED: Raphanus sativus
aconitate hydratase 1-like
(LOC108842639), misc_RNA ;
Similar to ACO1 Aconitate
hydratase 1 (Arabidopsis
thaliana)::Bra011617:0-898
Similar to GSTU21 Glutathione S-
transferase U21 (Arabidopsis
thaliana)::Bra027601:0-450
Brassica rapa genome, scaffold:
AO03 ; Brassica rapa heat shock
protein 18 (hsp18) mMRNA,
complete cds ; Brassica rapa
subsp. pekinensis cultivar inbred

Bra011617

Bra027601

Bra007554

98 kDa

52 kDa

18 kDa

18

13

12

16

13

25

23

14

99



111

112

line Chiifu HSP18.2C (HSP18.2C)
gene, partial cds ; Brassica rapa
subsp. pekinensis cultivar inbred
line Kenshin HSP18.2C
(HSP18.2C) gene, partial cds ;
PREDICTED: Brassica napus 18.1
kDa class | heat shock protein
(LOC106443275), mRNA ;
Similar to HSP18.1 18.1 kDa class
| heat shock protein (Arabidopsis
thaliana)::Bra007554:0-160
PREDICTED: Brassica napus 17.4
kDa class 111 heat shock protein-
like (LOC106443219), mRNA ;
PREDICTED: Brassica rapa 17.4
kDa class Il heat shock protein-
like (LOC103832638), mRNA ;
Similar to HSP17.4B 17.4 kDa
class 111 heat shock protein
(Arabidopsis
thaliana)::Bra031806:0-154
PREDICTED: Brassica napus
probable histone H2AXa
(LOC106346303), MRNA ;
PREDICTED: Brassica rapa
probable histone H2AXa
(LOC103871626), MRNA ;
Similar to At1g08880 Probable
histone H2AXa (Arabidopsis
thaliana)::Bra020481:0-142

Bra031806

Bra020481 (+1)

17 kDa

15 kDa

13

10

21

11

11

100



113

114

115

PREDICTED: Brassica napus
desiccation-related protein
PCC13-62-like (LOC111213365),
transcript variant X2, mRNA ;
PREDICTED: Brassica napus
desiccation-related protein
PCC13-62 (LOC106351214),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea desiccation-
related protein PCC13-62
(LOC106299167), MRNA ;
PREDICTED: Brassica rapa
desiccation-related protein
PCC13-62 (LOC103871506),
MRNA ; Similar to Desiccation-
related protein PCC13-62
(Craterostigma
plantagineum)::Bra020390:0-309
Similar to GRXC1 Glutaredoxin-
C1 (Arabidopsis
thaliana)::Bra022411:0-120
PREDICTED: Brassica napus
uncharacterized protein
At5902240-like (LOC106372572),
mRNA ; PREDICTED: Brassica
napus uncharacterized protein
At5902240 (LOC106433551),
mRNA ; PREDICTED: Brassica
oleracea var. oleracea
uncharacterized protein
At5¢02240 (LOC106318266),

Bra020390

Bra022411

Bra037977

34 kDa

13 kDa

27 kDa

15

11

13

16

12

18

13

10

101



MRNA ; PREDICTED: Brassica
rapa uncharacterized protein
At5902240 (LOC103847467),
MRNA ; Similar to At5g02240
Uncharacterized protein
At5902240 (Arabidopsis
thaliana)::Bra037977:0-253
Similar to FBA Fructose-
bisphosphate aldolase cytoplasmic
isozyme (Oryza sativa subsp.
116 japonica)::Bra040649:0-1556 Bra040649 170 kDa 31 14 5 13
Similar to GRP10 Glycine-rich
RNA-binding protein 10 (Brassica
117 napus)::Bra011387:0-146 Bra011387 14 kDa 9 10 13 3
Similar to XYLA Xylose
isomerase (Arabidopsis
118 thaliana)::Bra036666:0-654 Bra036666 73 kDa 11 13 1 15
PREDICTED: Brassica napus 60S
ribosomal protein L17-2-like
(LOC106372951), MmRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L17-2
(LOC106392065), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L17-2-like
(LOC106323561), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L17-2
(LOC103852402), mRNA ;
119 Similar to RPL17B 60S ribosomal Bra017394 (+2) 20 kDa 10 13 6 11

102



protein L17-2 (Arabidopsis
thaliana)::Bra017394:0-179
Amphidasya ambigua voucher
Clark & Watt 736 (QCNE, MO,
UPS) ATP synthase F1 subunit 1
(atpl) gene, complete cds;
mitochondrial ; Anthospermum
spathulatum voucher Bremer et al.
4405 (UPS) ATP synthase F1
subunit 1 (atpl) gene, complete
cds; mitochondrial ; Arabidopsis
thaliana ATPase, F1 complex,
alpha subunit protein
(AT2G07698), mRNA ;
Arabidopsis thaliana chromosome
2 BAC T18C6 genomic sequence,
complete sequence ; Arabidopsis
thaliana chromosome 2 sequence ;
Arabidopsis thaliana ecotype C24
mitochondrion, complete genome ;
Arabidopsis thaliana ecotype Col-
0 mitochondrion, complete
genome ; Arabidopsis thaliana
ecotype Col-0 mitochondrion,
complete genome ; Arabidopsis
thaliana ecotype Columbia
ATPase subunit 1 mRNA, partial
cds; mitochondrial ; Arabidopsis
thaliana ecotype Landsberg erecta
mitochondrion, complete genome ;
120 Arabidopsis thaliana Bra014393 55 kDa 10 12 5 11

103



121

122

mitochondrial genome ;
Arabidopsis thaliana other for
ATSL087910 ; Arabidopsis
thaliana other::Bra014393:0-507
PREDICTED: Brassica napus
aldehyde dehydrogenase family 2
member B4, mitochondrial
(LOC106408937), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea aldehyde
dehydrogenase family 2 member
B4, mitochondrial
(LOC106311632), MRNA ;
PREDICTED: Brassica rapa
aldehyde dehydrogenase family 2
member B4, mitochondrial
(LOC103873180), mRNA ;
Similar to ALDH2B4 Aldehyde
dehydrogenase family 2 member
B4, mitochondrial (Arabidopsis
thaliana)::Bra021698:0-539
PREDICTED: Brassica napus
superoxide dismutase [Cu-Zn]
(LOC106420167), MmRNA ;
PREDICTED: Brassica rapa
superoxide dismutase [Cu-Zn]
(LOC103843378), MRNA ;
Similar to SODCC Superoxide
dismutase [Cu-Zn] (Brassica
oleracea var. capitata) ; Zea mays  Bra006323

Bra021698

59 kDa

15 kDa

10

17

12

13

104



123

124

125

126

127

128

clone 20042 mRNA
sequence::Bra006323:0-152
Similar to ATL5 60S ribosomal
protein L5-1 (Arabidopsis
thaliana)::Bra024735:0-302
Similar to HSP90-2 Heat shock
protein 90-2 (Arabidopsis
thaliana)::Bra016954:0-324
Similar to CSD1 Superoxide
dismutase [Cu-Zn] 1 (Arabidopsis
thaliana)::Bra020480:0-446
PREDICTED: Brassica napus
myrosinase-like
(LOC106397816), MRNA ;
Similar to TGG2 Myrosinase 2
(Arabidopsis
thaliana)::Bra026687:0-546
PREDICTED: Brassica napus
uncharacterized
BNAANNG12230D
(BNAANNG12230D), mRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103843642
(LOC103843642), MRNA ;
Protein of unknown
function::Bra006472:0-183
Similar to LTI65 Low-
temperature-induced 65 kDa
protein (Arabidopsis
thaliana)::Bra017183:0-1131

Bra024735

Bra016954 (+1)

Bra020480

Bra026687

Bra006472

Bra017183

35 kDa

36 kDa

49 kDa

62 kDa

20 kDa

122 kDa

10

34

12

14

15

14

13

26

11

16

10

14
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129

130

Brassica oleracea HDEM genome,
scaffold: C3 ; Brassica rapa
genome, scaffold: AO3 ; Brassica
rapa subsp. pekinensis clone
KBrHO007P05, complete sequence
; PREDICTED: Brassica napus
60S ribosomal protein L12-2-like
(LOC106392722), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L12-2-like
(LOC106441066), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L12-2 (LOC106335634),
mRNA ; PREDICTED: Brassica
rapa 60S ribosomal protein L12-2
(LOC103857662), mRNA ;
Similar to RPL12A 60S ribosomal
protein L12-1 (Arabidopsis
thaliana)::Bra008329:0-166
PREDICTED: Brassica napus 60S
ribosomal protein L4-1-like
(LOC111215776), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L4-1
(LOC106452757), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L4-1-like
(LOC106295520), MRNA ;
PREDICTED: Brassica rapa 60S

Bra008329 (+2)

Bra031264

18 kDa

45 kDa

17

14

11
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131

132

133

ribosomal protein L4-1-like
(LOC103870529), MRNA ;
Similar to RPL4A 60S ribosomal
protein L4-1 (Arabidopsis
thaliana)::Bra031264:0-406
PREDICTED: Brassica napus 40S
ribosomal protein S18-like
(LOC106360957), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S18-like
(LOC111210018), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S18-like
(LOC111210018), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S18 (LOC106313634),
mRNA ; PREDICTED: Brassica
rapa 40S ribosomal protein S18
(LOC103838875), MRNA ;
Similar to RPS18A 40S ribosomal
protein S18 (Arabidopsis
thaliana)::Bra002515:0-173
Similar to Endochitinase CH25
(Brassica napus)::Bra031091:0-
536 Bra031091
Brassica rapa genome, scaffold:

A03 ; PREDICTED: Brassica

napus eukaryotic initiation factor ~ Bra009832 (+2)

Bra002515 (+3)

20 kDa

59 kDa

48 kDa

10

10

10

15

14

14
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134

135

4A-1-like (LOC106389163),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
eukaryotic initiation factor 4A-1-
like (LOC106389163), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
eukaryotic initiation factor 4A-1-
like (LOC106390450), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea eukaryotic initiation
factor 4A-1-like
(LOC106335974), MRNA ;
PREDICTED: Brassica rapa
eukaryotic initiation factor 4A-1-
like (LOC103859548), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
eukaryotic initiation factor 4A-1-
like (LOC103859548), transcript
variant X2, mRNA ; Similar to
TIF4A-1 Eukaryotic initiation
factor 4A-1 (Arabidopsis
thaliana)::Bra009832:0-426
Similar to ENO2 Bifunctional
enolase 2/transcriptional activator
(Arabidopsis
thaliana)::Bra028552:0-363
Brassica oleracea HDEM genome,
scaffold: C3 ; Brassica rapa
genome, scaffold: A03 ;

Bra028552

Bra007556 (+4)

39 kDa

11 kDa

12

14

13
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136

137

PREDICTED: Brassica napus
histone H4-like (LOC106386836),
MRNA ; PREDICTED: Brassica
napus histone H4
(LOC106436220), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea histone H4
(LOC106331525), MRNA ;
PREDICTED: Brassica rapa
histone H4 (LOC103856615),
MRNA ; Similar to Histone H4
(Glycine max)::Bra007556:0-103
PREDICTED: Brassica napus
triosephosphate isomerase,
cytosolic-like (LOC106445356),
mRNA ; PREDICTED: Brassica
rapa triosephosphate isomerase,
cytosolic (LOC103863163),
mRNA ; Similar to CTIMC
Triosephosphate isomerase,
cytosolic (Arabidopsis
thaliana)::Bra038454:0-254 Bra038454
PREDICTED: Brassica napus
uncharacterized
BNAA10G02700D
(BNAA10G02700D), mRNA ;
PREDICTED: Brassica napus
uncharacterized
BNAC05G02680D
(BNAC05G02680D), transcript
variant X1, mRNA ; Bra035274

27 kDa

20 kDa

14

12

14
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138

139

PREDICTED: Brassica rapa
uncharacterized LOC103844243
(LOC103844243), mRNA ;
Protein of unknown
function::Bra035274:0-185
PREDICTED: Brassica napus
glutathione S-transferase U19
(LOC106418428), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea glutathione S-
transferase U19-like
(LOC106324691), MRNA ;
Similar to GSTU19 Glutathione S-
transferase U19 (Arabidopsis
thaliana)::Bra017892:0-219 Bra017892
PREDICTED: Brassica napus
vicilin-like seed storage protein
At4g36700 (LOC106407622),
mRNA ; PREDICTED: Brassica
napus vicilin-like seed storage
protein At4g36700
(LOC106451973), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea provicilin-like
(LOC106305419), MRNA ;
PREDICTED: Brassica rapa
vicilin-like seed storage protein
At4936700 (LOC103862486),
MRNA ; Similar to At4g36700

Vicilin-like seed storage protein Bra003060 (+1)

26 kDa

56 kDa

15

17

19

15
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At4g36700 (Arabidopsis
thaliana)::Bra003060:0-502
Brassica oleracea HDEM genome,
scaffold: C3 ; Brassica rapa
genome, scaffold: A03;
PREDICTED: Brassica napus 40S
ribosomal protein S2-2-like
(LOC106437974), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S2-2
(LOC106388267), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S2-2-like
(LOC106335906), MRNA ;
PREDICTED: Brassica rapa 40S
ribosomal protein S2-2-like
(LOC103857998), MRNA ;
Similar to RPS2A 40S ribosomal
protein S2-1 (Arabidopsis

140 thaliana)::Bra008698:0-282
PREDICTED: Brassica napus 60S
acidic ribosomal protein P2-2-like
(LOC106352563), MRNA ;
PREDICTED: Brassica napus 60S
acidic ribosomal protein P2-2-like
(LOC106352564), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S acidic ribosomal
protein P2-2-like

141 (LOC106339404), mRNA ;

Bra008698 (+1)

Bra025686

31 kDa

11 kDa

10

11
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PREDICTED: Brassica rapa 60S
acidic ribosomal protein P2-2-like
(LOC103829681), MRNA ;
Similar to RPP2A 60S acidic
ribosomal protein P2A (Zea
mays)::Bra025686:0-113
Brassica oleracea HDEM genome,
scaffold: C5 ; PREDICTED:
Brassica napus stress-response
A/B barrel domain-containing
protein DABB1
(BNAA05G15190D), mRNA ;
PREDICTED: Brassica napus
stress-response A/B barrel
domain-containing protein
DABBI1-like (LOC106356988),
mRNA ; PREDICTED: Brassica
napus stress-response A/B barrel
domain-containing protein
DABBI1-like (LOC106397779),
mRNA ; PREDICTED: Brassica
oleracea var. oleracea
uncharacterized LOC106344145
(LOC106344145), mRNA ;
PREDICTED: Brassica rapa
stress-response A/B barrel
domain-containing protein UP3
(LOC103868574), MRNA ;
Protein of unknown

142 function::Bra042262:0-121 Bra042262

13 kDa
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143

144

145

Similar to PRXIIF Peroxiredoxin-
2F, mitochondrial (Arabidopsis
thaliana)::Bra042236:0-433
PREDICTED: Brassica napus 60S
ribosomal protein L24-2
(LOC106367917), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L24-2
(LOC106382591), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L24-2-like
(LOC103841233), MRNA ;
Similar to RPL24B 60S ribosomal
protein L24-2 (Arabidopsis
thaliana)::Bra004854:0-180
Brassica napus 11-beta-
hydroxysteroid dehydrogenase
1B-like (LOC106388429), mRNA
: PREDICTED: Brassica napus
11-beta-hydroxysteroid
dehydrogenase 1B
(LOC106388464), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 11-beta-
hydroxysteroid dehydrogenase
1B-like (LOC106333477), mMRNA
; PREDICTED: Brassica rapa 11-
beta-hydroxysteroid
dehydrogenase 1B-like
(LOC103858452), mRNA ;
PREDICTED: Raphanus sativus

Bra042236

Bra004854 (+3)

Bra009034

48 kDa

21 kDa

38 kDa

46

11

44

37
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146

147

11-beta-hydroxysteroid
dehydrogenase 1B-like
(LOC108846709), MRNA ;
Similar to HSD1 11-beta-
hydroxysteroid dehydrogenase 1A
(Arabidopsis
thaliana)::Bra009034:0-341
PREDICTED: Brassica napus
plastid-lipid-associated protein 6,
chloroplastic (LOC106357886),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
plastid-lipid-associated protein 6,
chloroplastic (LOC106357886),
transcript variant X2, mRNA ;
PREDICTED: Brassica rapa
probable plastid-lipid-associated
protein 6, chloroplastic
(LOC103828744), mRNA ;
Similar to PAP6 Probable plastid-
lipid-associated protein 6,
chloroplastic (Arabidopsis
thaliana)::Bra024890:0-277 Bra024890
PREDICTED: Brassica napus
protein disulfide-isomerase like 2-
1 (LOC106438331), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
protein disulfide-isomerase like 2-
1 (LOC106438331), transcript
variant X2, mRNA ; Bra008871

30 kDa

44 kDa

11

13
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148

PREDICTED: Brassica napus
protein disulfide-isomerase like 2-
1 (LOC106438331), transcript
variant X3, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein disulfide-
isomerase like 2-1-like
(LOC106328378), MRNA ;
PREDICTED: Brassica rapa
protein disulfide-isomerase like 2-
1 (LOC103858248), mRNA ;
Similar to PDIL2-1 Protein
disulfide-isomerase like 2-1
(Arabidopsis
thaliana)::Bra008871:0-397
PREDICTED: Brassica napus
nascent polypeptide-associated
complex subunit alpha-like protein
1 (LOC106351941), mRNA ;
PREDICTED: Brassica napus
nascent polypeptide-associated
complex subunit alpha-like protein
1 (LOC106436932), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea nascent polypeptide-
associated complex subunit alpha-
like protein 1 (LOC106341702),
mRNA ; PREDICTED: Brassica
rapa nascent polypeptide-
associated complex subunit alpha-
like protein 1 (LOC103845577), Bra015175 19 kDa
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MRNA ; Similar to At3g12390
Nascent polypeptide-associated
complex subunit alpha-like protein
1 (Arabidopsis
thaliana)::Bra015175:0-172
PREDICTED: Brassica napus late
embryogenesis abundant protein
76 (LOC111200976), transcript
variant X1, mRNA ; Similar to
ECUO03_1610 Uncharacterized
protein ECU03_1610
(Encephalitozoon cuniculi (strain

149 GB-M1))::Bra001919:0-351 Bra001919 40 kDa 8 5 13 3
Brassica rapa peroxiredoxin-2B
(LOC103852305), MRNA ;
Brassica rapa subsp. pekinensis
type 2 peroxiredoxin (PrxII)
MRNA, complete cds ;
PREDICTED: Brassica napus
peroxiredoxin-2B-like
(LOC106441213), mRNA ;
PREDICTED: Brassica napus
peroxiredoxin-2B
(LOC106381333), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea peroxiredoxin-2B
(LOC106322672), MRNA ;
Similar to PRXIIB Peroxiredoxin-
2B (Arabidopsis

150 thaliana)::Bra017320:0-162 Bra017320 17 kDa 7 8 4 9
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PREDICTED: Brassica rapa 40S
ribosomal protein S24-1
(LOC103837315), MRNA ;
Similar to RPS24A 40S ribosomal
protein S24-1 (Arabidopsis

151 thaliana)::Bra000338:0-133 Bra000338 (+2) 15 kDa 7 10 12 4
Brassica rapa genome, scaffold:
AO06 ; Brassica rapa subsp.
pekinensis epithiospecifier protein
(ESP) mRNA, complete cds ;
PREDICTED: Brassica napus
epithiospecifier protein-like
(LOC111207173), mRNA ;
PREDICTED: Brassica rapa
epithiospecifier protein-like
(LOC103827899), mRNA ;
Similar to ESP Epithiospecifier
protein (Arabidopsis

152 thaliana)::Bra023756:0-357 Bra023756 39 kDa 20 6 2 1
Brassica napus probable mediator
of RNA polymerase 11
transcription subunit 37e
(LOC106361615), MRNA ;
Brassica oleracea HDEM genome,
scaffold: C4 ; Brassica oleracea
HDEM genome, scaffold: C9 ;
Brassica rapa genome, scaffold:
Al0 ; Brassica rapa genome,
scaffold: A10 ; PREDICTED:
Brassica napus probable mediator

153 of RNA polymerase Il Bra037958 (+1) 70 kDa 41 26 20 22
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transcription subunit 37e
(LOC106361614), MRNA ;
PREDICTED: Brassica napus
probable mediator of RNA
polymerase 1l transcription
subunit 37e (LOC106372589),
misc_RNA ; PREDICTED:
Brassica oleracea var. oleracea
probable mediator of RNA
polymerase Il transcription
subunit 37e (LOC106317538),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea probable
mediator of RNA polymerase II
transcription subunit 37e
(LOC106341975), mRNA ;
PREDICTED: Brassica rapa
probable mediator of RNA
polymerase Il transcription
subunit 37e (LOC103847444),
mRNA ; Similar to MED37E
Probable mediator of RNA
polymerase Il transcription
sub::Bra037958:0-634
PREDICTED: Brassica napus
SNF1-related protein kinase
regulatory subunit gamma-like
PV42a (LOC106346666),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
154 SNF1-related protein kinase Bra021133 39 kDa 17 5 1 5
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regulatory subunit gamma-like
PV42a (LOC106346666),
transcript variant X2, mRNA ;
PREDICTED: Brassica napus
SNF1-related protein kinase
regulatory subunit gamma-like
PV42a (LOC106452179), mMRNA
: PREDICTED: Brassica oleracea
var. oleracea SNF1-related protein
kinase regulatory subunit gamma-
like PV42a (LOC106292693),
MRNA ; PREDICTED: Brassica
rapa SNF1-related protein kinase
regulatory subunit gamma-like
PV42a (LOC103872324), mRNA
; Similar to PV42A SNF1-related
protein kinase regulatory subunit
gamma-like PVV42a (Arabidopsis
thaliana)::Bra021133:0-355
PREDICTED: Brassica napus S-
formylglutathione hydrolase-like
(LOC106396216), mMRNA ;
PREDICTED: Brassica napus S-
formylglutathione hydrolase-like
(LOC106450663), mMRNA ;
PREDICTED: Brassica rapa S-
formylglutathione hydrolase-like
(LOC103866563), MRNA ;
Similar to SFGH S-

155 formylglutathione hydrolase Bra027961 31 kDa 7 14 0 7
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(Arabidopsis
thaliana)::Bra027961:0-281
Similar to Acyl-CoA-binding
protein (Brassica

156 napus)::Bra030139:0-92
PREDICTED: Brassica napus
reticulon-like protein B1
(LOC106438459), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
reticulon-like protein B1
(LOC106438459), transcript
variant X2, misc_ RNA ;
PREDICTED: Brassica rapa
reticulon-like protein B1
(LOC103861418), MRNA ;

Similar to RTNLB1 Reticulon-like

protein B1 (Arabidopsis

157 thaliana)::Bra011059:0-268
Brassica napus seed specific
protein Bn15D33A mRNA,
complete cds ; PREDICTED:
Brassica napus uncharacterized
BNAA02G24090D
(BNAA02G24090D), mRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106379664
(LOC106379664), mMRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103853665

158 (LOC103853665), mMRNA ;

Bra030139

Bra011059 (+2)

Bra018166 (+1)

10 kDa

30 kDa

13 kDa

12

17
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159

160

161

Protein of unknown
function::Bra018166:0-116
PREDICTED: Brassica napus 40S
ribosomal protein S4-1-like
(LOC106411885), mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S4-1-like
(LOC106426312), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S4-1-like
(LOC106429399), MRNA ;
PREDICTED: Brassica rapa 40S
ribosomal protein S4-1-like
(LOC103855714), mRNA ;
Similar to RPS4A 40S ribosomal
protein S4-1 (Arabidopsis
thaliana)::Bra006848:0-279
Similar to pyrH Uridylate kinase
(Fusobacterium nucleatum subsp.
nucleatum (strain ATCC 25586 /
CIP 101130 /JCM 8532 / LMG
13131))::Bra031240:0-703 Bra031240
Brassica oleracea HDEM genome,

scaffold: C1 ; Brassica rapa

genome, scaffold: AO1 ;

PREDICTED: Brassica napus

uncharacterized

BNAAO01G05030D

(BNAA01G05030D), mRNA ;

PREDICTED: Brassica napus

uncharacterized LOC106371401 Bra011941

Bra006848 (+4)

32 kDa

77 kDa

11 kDa

10

10

10

12
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(LOC106371401), mRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106375395
(LOC106375395), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106303707
(LOC106303707), MRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103851502
(LOC103851502), MRNA ;
Protein of unknown
function::Bra011941:0-100
PREDICTED: Brassica napus
uncharacterized LOC106365887
(LOC106365887), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106365887
(LOC106365887), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106440359
(LOC106440359), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106440359
(LOC106440359), transcript
variant X3, misc_ RNA ;
PREDICTED: Brassica oleracea
162 var. oleracea uncharacterized Bra000417 40 kDa 24 2 0 1
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163

164

LOC106316619
(LOC106316619), MRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103837119
(LOC103837119), MRNA ;
Protein of unknown
function::Bra000417:0-346
PREDICTED: Brassica napus 60S
ribosomal protein L7-2
(LOC106381922), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L7-2
(LOC106388681), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L7-2 (LOC106322552),
MRNA ; PREDICTED: Brassica
rapa 60S ribosomal protein L7-2
(LOC103832784), mRNA ;
Similar to RPL7B 60S ribosomal
protein L7-2 (Arabidopsis
thaliana)::Bra019175:0-242
PREDICTED: Brassica napus
ATP synthase subunit beta-1,
mitochondrial-like
(LOC106380543), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
ATP synthase subunit beta-1,
mitochondrial-like
(LOC106380543), transcript

Bra019175 (+1)

Bra000218 (+6)

28 kDa

57 kDa

12

11
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variant X2, mRNA ;
PREDICTED: Brassica napus
ATP synthase subunit beta-1,
mitochondrial-like
(LOC106396303), MRNA ;
PREDICTED: Brassica napus
ATP synthase subunit beta-1,
mitochondrial-like
(LOC106396307), MRNA ;
PREDICTED: Brassica napus
ATP synthase subunit beta-2,
mitochondrial-like
(LOC106380544), MRNA ;
PREDICTED: Brassica napus
ATP synthase subunit beta-2,
mitochondrial (LOC106377686),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea ATP
synthase subunit beta-1,
mitochondrial-like
(LOC106327128), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea ATP synthase
subunit beta-1, mitochondrial
(LOC106327662), MRNA ;
PREDICTED: Brassica rapa ATP
synthase subunit beta-1,
mitochondrial-like
(LOC103850708), misc_RNA ;
PREDIC::Bra000218:0-533
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Brassica juncea mRNA for O-
acetylserine(thiol) lyase, clone
OAS-TL4 ; Brassica rapa subsp.
chinensis O-
acetylserine(thiol)lyase isoform
A4 (OASA4) mRNA, complete
cds ; PREDICTED: Brassica
napus cysteine synthase-like
(LOC106435443), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
cysteine synthase-like
(LOC106435443), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
cysteine synthase
(LOC106360617), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
cysteine synthase
(LOC106360617), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea cysteine synthase
(LOC106307369), MRNA ;
PREDICTED: Brassica rapa
cysteine synthase (OASA4),
transcript variant X1, mRNA ;
PREDICTED: Brassica rapa
cysteine synthase (OASA4),

165 transcript variant X2, mRNA ; Bra041810

34 kDa

13
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166

167

168

169

Similar to Cysteine synthase
(Brassica juncea)::Bra041810:0-
322

PREDICTED: Brassica napus 60S
ribosomal protein L10-3-like
(LOC106406321), mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L10-3-like
(LOC106432562), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L10-3-like
(LOC106300530), mMRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L10-3-like
(LOC103831514), mRNA ;
Similar to RPL10C 60S ribosomal
protein L10-3 (Arabidopsis

thaliana)::Bra027071:0-220 Bra027071
Similar to At1g47710 Serpin-ZX

(Arabidopsis

thaliana)::Bra036377:0-550 Bra036377

Similar to SUS3 Sucrose synthase
3 (Arabidopsis
thaliana)::Bra000059:0-822 Bra000059
PREDICTED: Brassica napus 40S
ribosomal protein S13-2
(LOC106411904), mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S13-2
(LOC106412000), MRNA ;

Bra005344 (+4)

25 kDa

61 kDa

94 kDa

17 kDa

10

12

19

126



170

171

172

173

174

PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S13-2 (LOC106309894),
MRNA ; PREDICTED: Brassica
rapa 40S ribosomal protein S13-2
(LOC103841918), MRNA ;
Similar to RPS13B 40S ribosomal
protein S13-2 (Arabidopsis
thaliana) ; Zea mays clone 11839
MRNA sequence::Bra005344:0-
151

Similar to PIN5 Putative auxin
efflux carrier component 5
(Arabidopsis
thaliana)::Bra037288:0-653
Protein of unknown
function::Bra017629:0-127
Similar to ANN1 Annexin D1
(Arabidopsis
thaliana)::Bra029908:0-370
Similar to UREG Urease
accessory protein G (Arabidopsis
thaliana)::Bra040534:0-435
PREDICTED: Brassica napus
germin-like protein subfamily 2
member 1 (LOC106419894),
MRNA ; PREDICTED: Brassica
rapa germin-like protein subfamily
2 member 1 (LOC103843347),
MRNA ; Similar to GLP4 Germin-
like protein subfamily 2 member 1

Bra037288

Bra017629

Bra029908

Bra040534

Bra006300

71 kDa

14 kDa

42 kDa

49 kDa

23 kDa

12

10

12
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(Arabidopsis
thaliana)::Bra006300:0-216
Similar to RPL18B 60S ribosomal
protein L18-2 (Arabidopsis

175 thaliana)::Bra019708:0-397 Bra019708 (+1) 44 kDa 5 4 5 7
Brassica juncea clone 575 60S
ribosomal protein L13-2 mRNA,
partial sequence ; Brassica napus
60S ribosomal protein L13-1
(LOC106447867), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L13-1
(LOC106447867), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L13-2-like
(LOC111197723), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L13-2-like
(LOC111197723), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L13-2-like
(LOC106311292), mRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L13-1
(LOC103874976), MRNA ;
Similar to 60S ribosomal protein

176 L13-1 (Brassica napus) ; Zea mays Bra013909 (+1) 24 kDa 7 8 3 1
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177

178

clone 14550 mRNA
sequence::Bra013909:0-206
PREDICTED: Brassica napus 40S
ribosomal protein S6-2
(LOC106384903), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S6-2
(LOC106430360), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S6-2
(LOC106430367), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S6-2 (LOC106328438),
mRNA ; PREDICTED: Brassica
rapa 40S ribosomal protein S6-2
(LOC103855860), MRNA ;
Similar to RPS6B 40S ribosomal
protein S6-2 (Arabidopsis
thaliana) ; Zea mays clone 13559
MRNA sequence::Bra006969:0-
249 Bra006969
PREDICTED: Brassica napus
aspartyl protease AED3
(LOC106431380), MRNA ;
PREDICTED: Brassica napus
aspartyl protease AED3
(LOC106445461), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein ASPARTIC
PROTEASE IN GUARD CELL 2- Bra038558

28 kDa

50 kDa
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like (LOC106342769), mRNA ;
PREDICTED: Brassica rapa
aspartyl protease AED3-like
(LOC103863237), MRNA ;
Protein of unknown
function::Bra038558:0-466
Similar to DJ1A Protein DJ-1
homolog A (Arabidopsis

179 thaliana)::Bra030915:0-407 Bra030915 43 kDa 9 8 1 4
PREDICTED: Brassica napus
ADP,ATP carrier protein 3,
mitochondrial-like
(LOC106361198), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
ADP,ATP carrier protein 3,
mitochondrial-like
(LOC106361198), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
ADP,ATP carrier protein 3,
mitochondrial-like
(LOC106361198), transcript
variant X3, mRNA ;
PREDICTED: Brassica rapa
ADP,ATP carrier protein 3,
mitochondrial (LOC103834762),
transcript variant X1, mRNA ;
PREDICTED: Brassica rapa
ADP,ATP carrier protein 3,

180 mitochondrial (LOC103834762),  Bra033682 44 kDa 13 5 0 4
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181

182

transcript variant X2, mRNA ;
Similar to AAC3 ADP,ATP
carrier protein 3, mitochondrial
(Arabidopsis
thaliana)::Bra033682:0-402
Similar to RPS25E 40S ribosomal
protein S25-4 (Arabidopsis
thaliana)::Bra011385:0-108
Brassica oleracea HDEM genome,
scaffold: C4 ; Brassica rapa
genome, scaffold: AO5 ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 8-like
(LOC106451327), mRNA ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 8
(LOC106396657), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 8
(LOC106396657), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea heat shock 70 kDa
protein 8 (LOC106342916),
transcript variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea heat shock 70 kDa
protein 8 (LOC106342916),
transcript variant X2, mRNA ;
PREDICTED: Brassica rapa heat  Bra028928

Bra011385 (+2)

12 kDa

61 kDa

11

10
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183

184

shock 70 kDa protein 8
(LOC103867668), MRNA ;
Similar to HSP70-8 Heat shock 70
kDa protein 8 (Arabidopsis
thaliana)::Bra028928:0-564
PREDICTED: Brassica napus
universal stress protein PHOS34
(LOC106410769), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea universal stress
protein YXIE-like
(LOC106296807), MRNA ;
Protein of unknown function ; Zea
mays clone 13463 mMRNA
sequence ; Zea mays clone 14034
MRNA sequence::Bra025973:0-
159 Bra025973
PREDICTED: Brassica napus
early nodulin-like protein 2
(LOC106376112), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea early nodulin-like
protein 2 (LOC106327489),
mRNA ; PREDICTED: Brassica
rapa early nodulin-like protein 2
(LOC103867244), mRNA ;
Similar to At4g27520 Early
nodulin-like protein 2
(Arabidopsis
thaliana)::Bra013070:0-328 Bra013070

18 kDa

33 kDa

11
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185

186

187

188

PREDICTED: Brassica napus

GDSL esterase/lipase At3g09930
(LOC111213910), mRNA ;
PREDICTED: Brassica oleracea

var. oleracea GDSL esterase/lipase

At3g09930 (LOC106292495),

MRNA ; PREDICTED: Brassica

rapa GDSL esterase/lipase

At3g09930 (LOC103870502),

mRNA ; Similar to At3g09930

GDSL esterase/lipase At3g09930

(Arabidopsis

thaliana)::Bra031244:0-354 Bra031244
PREDICTED: Brassica napus
low-temperature-induced 65 kDa

protein-like (LOC106440851),
transcript variant X1, mRNA ;

PREDICTED: Brassica rapa low-
temperature-induced 65 kDa

protein (LOC103861574), mMRNA

; Similar to LTI65 Low-

temperature-induced 65 kDa

protein (Arabidopsis
thaliana)::Bra011172:0-559 Bra011172
Similar to LRP 40S ribosomal
protein SA (Brassica
napus)::Bra017597:0-296
PREDICTED: Brassica napus
uncharacterized LOC106346992
(LOC106346992), transcript
variant X3, mRNA ; Bra017274

Bra017597 (+4)

40 kDa

60 kDa

32 kDa

25 kDa

10
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189

190

PREDICTED: Brassica napus
uncharacterized LOC106402967
(LOC106402967), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106324852
(LOC106324852), transcript
variant X3, mRNA ; Protein of
unknown function::Bra017274:0-
233

PREDICTED: Brassica napus
dehydrin Xero 1-like
(LOC106454853), MRNA ;
PREDICTED: Brassica napus
dehydrin Xero 1
(LOC106399795), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea dehydrin Xero 1-like
(LOC106311856), MRNA ;
PREDICTED: Brassica rapa
dehydrin Xero 1-like
(LOC103841019), mRNA ;
Similar to XERO1 Dehydrin Xero
1 (Arabidopsis
thaliana)::Bra004681:0-134 Bra004681 14 kDa
Similar to MBP2 Myrosinase-
binding protein 2 (Arabidopsis
thaliana)::Bra031923:0-334 Bra031923 37 kDa

16
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191

192

PREDICTED: Brassica napus
protein disulfide-isomerase like 2-
1-like (LOC106450433), mMRNA ;
PREDICTED: Brassica rapa
protein disulfide-isomerase like 2-
1 (LOC103866377), transcript
variant X1, mRNA ; Similar to
PDIL2-1 Protein disulfide-
isomerase like 2-1 (Arabidopsis
thaliana)::Bra027783:0-361
PREDICTED: Brassica napus
probable
pectinesterase/pectinesterase
inhibitor 36 (LOC106414961),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea probable
pectinesterase/pectinesterase
inhibitor 36 (LOC106311324),
mRNA ; PREDICTED: Brassica
rapa probable
pectinesterase/pectinesterase
inhibitor 36 (LOC103841916),
transcript variant X1, misc_ RNA ;
PREDICTED: Brassica rapa
probable
pectinesterase/pectinesterase
inhibitor 36 (LOC103841916),
transcript variant X2, mRNA ;
Similar to PME36 Probable
pectinesterase/pectinesterase

Bra027783

Bra005342

39 kDa

58 kDa

10

10
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193

194

inhibitor 36 (Arabidopsis
thaliana)::Bra005342:0-521
PREDICTED: Brassica napus
dnaJ homolog subfamily B
member 13 (LOC106368780),
MRNA ; PREDICTED: Brassica
napus dnaJ homolog subfamily B
member 13 (LOC106436699),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea dnaJ
homolog subfamily B member 13
(LOC106312462), MRNA ;
PREDICTED: Brassica rapa dnaJ
homolog subfamily B member 13
(LOC103842598), MRNA ;
Similar to DNAJB6 Dnal
homolog subfamily B member 6
(Homo sapiens)::Bra005828:0-338 Bra005828
PREDICTED: Brassica napus
uncharacterized LOC106395796
(LOC106395796), MRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106433462
(LOC106433462), MmRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106433482
(LOC106433482), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106325614
(LOC106325614), MRNA ; Bra017618

37 kDa

51 kDa
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195

196

PREDICTED: Brassica rapa
uncharacterized LOC103852751
(LOC103852751), mRNA ;
Protein of unknown
function::Bra017618:0-459
PREDICTED: Brassica napus 60S
ribosomal protein L6-1-like
(LOC106369059), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L6-1
(LOC106436769), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L6-1 (LOC106309544),
MRNA ; PREDICTED: Brassica
rapa 60S ribosomal protein L6-1
(LOC103842696), MRNA ;
Similar to RPL6A 60S ribosomal
protein L6-1 (Arabidopsis
thaliana)::Bra005912:0-234 Bra005912
PREDICTED: Brassica napus
desiccation-related protein
PCC13-62-like (LOC106412444),
misc_RNA ; PREDICTED:
Brassica napus desiccation-related
protein PCC13-62-like
(LOC106429407), misc_RNA ;
PREDICTED: Brassica napus
desiccation-related protein
PCC13-62 (LOC106420540),
MRNA ; PREDICTED: Brassica Bra005466

26 kDa

34 kDa
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197

198

199

oleracea var. oleracea desiccation-
related protein PCC13-62
(LOC106310506), MRNA ;
PREDICTED: Brassica rapa
desiccation-related protein
PCC13-62 (LOC103842077),
MRNA ; Similar to Desiccation-
related protein PCC13-62
(Craterostigma
plantagineum)::Bra005466:0-311
PREDICTED: Brassica napus
probable elongation factor 1-
gamma 1 (LOC106420176),
MRNA ; PREDICTED: Brassica
rapa probable elongation factor 1-
gamma 1 (LOC103843341),
MRNA ; Similar to At1g09640
Probable elongation factor 1-
gamma 1 (Arabidopsis
thaliana)::Bra006296:0-413
Similar to At3g53970 Probable
proteasome inhibitor (Arabidopsis
thaliana)::Bra025972:0-325
PREDICTED: Brassica napus
transketolase-1, chloroplastic-like
(LOC106414826), MRNA ;
PREDICTED: Brassica napus
transketolase-1, chloroplastic-like
(LOC106414846), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea transketolase-1,

Bra006296

Bra025972

Bra005343 (+1)

46 kDa

35 kDa

79 kDa

138



200

201

chloroplastic (LOC106311760),
MRNA ; PREDICTED: Brassica
rapa transketolase-1, chloroplastic
(LOC103841917), mRNA ;
Similar to TKL-1 Transketolase-1,
chloroplastic (Arabidopsis
thaliana)::Bra005343:0-736
Similar to APA1 Aspartic
proteinase Al (Arabidopsis
thaliana)::Bra006206:0-588 Bra006206
PREDICTED: Brassica napus
probable inactive serine/threonine-
protein kinase fnkC
(LOC106389282), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
probable inactive serine/threonine-
protein kinase fnkC
(LOC106389282), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
probable inactive serine/threonine-
protein kinase fnkC
(LOC106424470), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
probable inactive serine/threonine-
protein kinase fnkC
(LOC106424470), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa Bra010074

64 kDa

44 kDa

11
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202

203

204

probable inactive serine/threonine-
protein kinase fnkC
(LOC103859852), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
probable inactive serine/threonine-
protein kinase fnkC
(LOC103859852), transcript
variant X2, mRNA ; Protein of
unknown function::Bra010074:0-
382

Similar to At5g07830 Heparanase-
like protein 1 (Arabidopsis
thaliana)::Bra037650:0-525
Similar to At1g23190 Probable
phosphoglucomutase, cytoplasmic
1 (Arabidopsis
thaliana)::Bra034284:0-583
PREDICTED: Brassica napus
vicilin-like seed storage protein
At2g18540 (LOC106348195),
mRNA ; PREDICTED: Brassica
napus vicilin-like seed storage
protein At2g18540
(LOC106385437), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea nuclear speckle
splicing regulatory protein 1
(LOC106333178), MRNA ;
PREDICTED: Brassica rapa
vicilin-like seed storage protein

Bra037650

Bra034284

Bra022682 (+2)

58 kDa

63 kDa

83 kDa
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205

206

207

At2g18540 (LOC103874069),
MRNA ; Similar to At2g18540
Vicilin-like seed storage protein
At2918540 (Arabidopsis
thaliana)::Bra022682:0-697
PREDICTED: Brassica napus
uncharacterized
BNACNNG75970D
(BNACNNG75970D), mRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106356495
(LOC106356495), MRNA ;
PREDICTED: Brassica napus
uncharacterized LOC106358345
(LOC106358345), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106306577
(LOC106306577), mRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103829566
(LOC103829566), mRNA ;
Protein of unknown
function::Bra025598:0-117 Bra025598
Similar to ADH2 Alcohol
dehydrogenase class-3

(Arabidopsis

thaliana)::Bra001897:0-399 Bra001897 (+1)
Similar to EMB2247 Valine--

tRNA ligase,

chloroplastic/mitochondrial 2 Bra037183

13 kDa

43 kDa

134 kDa
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208

209

210

(Arabidopsis
thaliana)::Bra037183:0-1183
Similar to RRP5 rRNA biogenesis
protein RRP5 (Arabidopsis
thaliana)::Bra015151:0-2134 Bra015151
PREDICTED: Brassica napus 60S
ribosomal protein L8-3-like
(LOC106451593), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L8-3-like
(LOC111215659), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L8-3-like
(LOC106307103), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L8-3-like
(LOC103862457), mRNA ;
Similar to RPL8C 60S ribosomal
protein L8-3 (Arabidopsis

thaliana)::Bra003034:0-258 Bra003034 (+2)

PREDICTED: Brassica napus heat

shock 70 kDa protein 14-like

(LOC106345936), transcript

variant X1, mRNA ;

PREDICTED: Brassica napus heat

shock 70 kDa protein 14-like

(LOC106345936), transcript

variant X2, mRNA ;

PREDICTED: Brassica rapa heat

shock 70 kDa protein 14 Bra020199

237 kDa

28 kDa

90 kDa
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(LOC103871120), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa heat
shock 70 kDa protein 14
(LOC103871120), transcript
variant X2, mRNA ; Similar to
HSP70-14 Heat shock 70 kDa
protein 14 (Arabidopsis
thaliana)::Bra020199:0-818
PREDICTED: Brassica napus 3-
oxoacyl-[acyl-carrier-protein]
synthase I, chloroplastic-like
(LOC106381762), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 3-
oxoacyl-[acyl-carrier-protein]
synthase I, chloroplastic-like
(LOC106381763), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 3-
oxoacyl-[acyl-carrier-protein]
synthase I, chloroplastic
(LOC106411349), mRNA ;
PREDICTED: Brassica rapa 3-
oxoacyl-[acyl-carrier-protein]
synthase I, chloroplastic-like
(LOC103853696), MRNA ;
Similar to KAS1 3-oxoacyl-[acyl-
carrier-protein] synthase I,
chloroplastic (Arabidopsis

211 thaliana)::Bra018214:0-521 Bra018214 56 kDa 10 4 0 1
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Brassica napus enoyl-[acyl-
carrier-protein] reductase
[NADH], chloroplastic-like
(LOC106439777), mRNA ;
PREDICTED: Brassica napus
enoyl-[acyl-carrier-protein]
reductase [NADH], chloroplastic-
like (LOC106439776), mRNA ;
PREDICTED: Brassica napus
enoyl-[acyl-carrier-protein]
reductase [NADH], chloroplastic-
like (LOC106439777), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
enoyl-[acyl-carrier-protein]
reductase [NADH], chloroplastic-
like (LOC106439777), transcript
variant X2, mRNA ; Similar to
Enoyl-[acyl-carrier-protein]
reductase [NADH], chloroplastic
(Brassica napus)::Bra010588:0-
212 394 Bra010588 42 kDa 5 6 0 4
Brassica oleracea var. alboglabra
S-adenosyl-L-homocystein
hydrolase MRNA, complete cds ;
PREDICTED: Brassica napus
adenosylhomocysteinase 1-like
(LOC106399668), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
213 adenosylhomocysteinase 1-like Bra032371 (+1) 53 kDa 6 6 0 3
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214

215

(LOC106437676), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea
adenosylhomocysteinase 1-like
(LOC106311804), transcript
variant X1, mRNA ; Similar to
SAHH1 Adenosylhomocysteinase
1 (Arabidopsis
thaliana)::Bra032371:0-485
Similar to PIMT2 Protein-L-
isoaspartate O-methyltransferase 2
(Arabidopsis
thaliana)::Bra009023:0-301 Bra009023
PREDICTED: Brassica napus
probable protein phosphatase 2C
39 (LOC106397444), mRNA ;
PREDICTED: Brassica napus
probable protein phosphatase 2C
39 (LOC106403039), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea probable protein
phosphatase 2C 39
(LOC106344001), MRNA ;
PREDICTED: Brassica rapa
probable protein phosphatase 2C
39 (LOC103869944), mRNA ;
Similar to At3g15260 Probable
protein phosphatase 2C 39
(Arabidopsis
thaliana)::Bra030903:0-288 Bra030903

32 kDa

31 kDa

145



216

217

218

PREDICTED: Brassica napus 60S
ribosomal protein L23a-1
(LOC106438085), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L23a-1-like
(LOC103857868), MRNA ;
Similar to RPL23AA 60S
ribosomal protein L23a-1
(Arabidopsis
thaliana)::Bra008599:0-233
PREDICTED: Brassica napus
probable voltage-gated potassium
channel subunit beta
(LOC111200420), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
probable voltage-gated potassium
channel subunit beta
(LOC111200420), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa
probable voltage-gated potassium
channel subunit beta
(LOC103836560), MRNA ;
Similar to KAB1 Probable
voltage-gated potassium channel
subunit beta (Arabidopsis
thaliana)::Bra034911:0-328
Similar to At4g30910 Leucine
aminopeptidase 2, chloroplastic

Bra008599 (+3)

Bra034911 (+1)

Bra039978

26 kDa

37 kDa

55 kDa

15
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219

220

(Arabidopsis
thaliana)::Bra039978:0-523
PREDICTED: Brassica napus 60S
ribosomal protein L11-1
(LOC106406958), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L11-1 (LOC106315662),
MRNA ; Similar to RPL11A 60S
ribosomal protein L11-1
(Arabidopsis thaliana) ; Zea mays
clone 19991 mRNA
sequence::Bra003588:0-182
PREDICTED: Brassica napus 40S
ribosomal protein S14-2
(LOC106388134), mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S14-2
(LOC106391301), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S14-2
(LOC106391301), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S14-2 (LOC106331850),
MRNA ; PREDICTED: Brassica
rapa 40S ribosomal protein S14-2
(LOC103857606), MRNA ;
Similar to RPS14B 40S ribosomal

Bra003588 (+6)

Bra008277 (+4)

21 kDa

16 kDa
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221

222

223

protein S14-2 (Arabidopsis
thaliana)::Bra008277:0-150

PREDICTED: Brassica napus

non-classical arabinogalactan

protein 31-like (LOC106358056),

MRNA ; PREDICTED: Brassica

rapa non-classical arabinogalactan

protein 31-like (LOC103829021),

MRNA ; Similar to AGP31 Non-

classical arabinogalactan protein

31 (Arabidopsis

thaliana)::Bra025193:0-328 Bra025193
PREDICTED: Brassica napus 40S
ribosomal protein S20-1-like
(LOC106345888), mMRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S20-1
(LOC106387934), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S20-1-like
(LOC106335881), MRNA ;
PREDICTED: Brassica rapa 40S
ribosomal protein S20-1-like
(LOC103857176), MRNA ;
Similar to RPS20A 40S ribosomal
protein S20-1 (Arabidopsis
thaliana)::Bra007923:0-123
PREDICTED: Brassica napus
cinnamoyl-CoA reductase 1-like
(LOC106367237), MRNA ; Bra040499

Bra007923 (+1)

35 kDa

14 kDa

36 kDa
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224

225

PREDICTED: Brassica oleracea
var. oleracea cinnamoyl-CoA
reductase 1 (LOC106342015),
MRNA ; PREDICTED: Brassica
rapa cinnamoyl-CoA reductase 1
(LOC103865283), MRNA ;
Similar to CCR1 Cinnamoyl-CoA
reductase 1 (Arabidopsis
thaliana)::Bra040499:0-321
Similar to MFT Protein MOTHER
of FT and TF 1 (Arabidopsis
thaliana)::Bra005928:0-173 Bra005928
PREDICTED: Brassica napus 40S
ribosomal protein S19-1-like
(LOC106388645), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S19-1-like
(LOC106438916), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S19-1-like
(LOC106328670), MRNA ;
PREDICTED: Brassica rapa 40S
ribosomal protein S19-1-like
(LOC103858939), MRNA ;
PREDICTED: Raphanus sativus
40S ribosomal protein S19-1-like
(LOC108856952), mRNA ;
Similar to RPS19A 40S ribosomal
protein S19-1 (Arabidopsis
thaliana) ; Zea mays clone 9201 Bra009396

19 kDa

16 kDa
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226

227

228

229

MRNA sequence::Bra009396:0-

143

PREDICTED: Brassica oleracea

var. oleracea HVA22-like protein

b (LOC106326526), MRNA ;

Similar to HVA22B HVA22-like
protein b (Arabidopsis
thaliana)::Bra019937:0-165 Bra019937
Similar to HSP70-10 Heat shock

70 kDa protein 10, mitochondrial

(Arabidopsis

thaliana)::Bra015956:0-1090 Bra015956
Similar to AAC2 ADP,ATP
carrier protein 2, mitochondrial
(Arabidopsis
thaliana)::Bra007113:0-395
PREDICTED: Brassica napus
peroxiredoxin Q, chloroplastic
(LOC106436659), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
peroxiredoxin Q, chloroplastic
(LOC106436659), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea peroxiredoxin Q,
chloroplastic (LOC106320257),
transcript variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea peroxiredoxin Q,
chloroplastic (LOC106320257), Bra022015

Bra007113 (+2)

19 kDa

119 kDa

43 kDa

24 kDa

12

20

13
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230

231

transcript variant X2, mRNA ;
PREDICTED: Brassica rapa
peroxiredoxin Q, chloroplastic
(LOC103854405), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
peroxiredoxin Q, chloroplastic
(LOC103854405), transcript
variant X2, mRNA ; Similar to
PRXQ Peroxiredoxin Q,
chloroplastic (Arabidopsis
thaliana)::Bra022015:0-216
Similar to SSL9 Protein
STRICTOSIDINE SYNTHASE-
LIKE 9 (Arabidopsis
thaliana)::Bra026064:0-1565
PREDICTED: Brassica napus
aspartic proteinase A3
(LOC106366922), MRNA ;
PREDICTED: Brassica napus
aspartic proteinase A3
(LOC106376996), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
aspartic proteinase A3
(LOC106376996), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus
aspartic proteinase A3
(LOC106376996), transcript
variant X3, mRNA ;

Bra026064

Bra002262

175 kDa

58 kDa

11

10
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232

233

234

235

PREDICTED: Brassica oleracea
var. oleracea aspartic proteinase
A3 (LOC106312989), mRNA ;
PREDICTED: Brassica rapa
aspartic proteinase A3
(LOC103839838), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
aspartic proteinase A3
(LOC103839838), transcript
variant X2, mRNA ; Similar to
APA3 Aspartic proteinase A3
(Arabidopsis
thaliana)::Bra002262:0-532
PREDICTED: Brassica napus
protein usf (LOC106447086),
MRNA ; Protein of unknown
function::Bra040434:0-239
Similar to NUCL1 Nucleolin 1
(Arabidopsis
thaliana)::Bra020321:0-419

Similar to RPS15A 40S ribosomal

protein S15a (Brassica
napus)::Bra007545:0-292
PREDICTED: Brassica napus
probable desiccation-related

protein LEA14 (LOC106407032),

mRNA ; PREDICTED: Brassica
oleracea var. oleracea probable

desiccation-related protein LEA14

(LOC106329308), MRNA ;

Bra040434

Bra020321 (+1)

Bra007545 (+3)

Bra034987

26 kDa

45 kDa

33 kDa

16 kDa

10
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236

237

PREDICTED: Brassica rapa
probable desiccation-related
protein LEA14 (LOC103836663),
MRNA ; Similar to LEA14
Probable desiccation-related
protein LEA14 (Arabidopsis
thaliana)::Bra034987:0-151
PREDICTED: Brassica napus 40S
ribosomal protein S8-1-like
(LOC106371762), mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S8-1-like
(LOC106439493), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S8-1 (LOC106313191),
mRNA ; PREDICTED: Brassica
rapa 40S ribosomal protein S8-1
(LOC103845690), MmRNA ;
Similar to RPS8A 40S ribosomal
protein S8-1 (Arabidopsis
thaliana)::Bra036995:0-228 Bra036995
PREDICTED: Brassica napus
uncharacterized protein
At2g27730, mitochondrial-like
(LOC106352562), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
uncharacterized protein
At2g27730, mitochondrial-like
(LOC103829682), transcript Bra025687

26 kDa

12 kDa
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variant X1, mRNA ; Similar to
At2927730 Uncharacterized
protein At2g27730, mitochondrial
(Arabidopsis
thaliana)::Bra025687:0-114
Similar to CFIS2 Pre-mRNA
cleavage factor Im 25 kDa subunit
2 (Arabidopsis

238 thaliana)::Bra033759:0-453 Bra033759 51 kDa 3 2 6 0
Brassica oleracea HDEM genome,
scaffold: C1 ; Brassica rapa
genome, scaffold: AO1 ;
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
(LOC106375290), MRNA ;
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
(LOC106434732), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea peptidyl-prolyl cis-
trans isomerase CYP18-4
(LOC106341430), MmRNA ;
PREDICTED: Brassica rapa
peptidyl-prolyl cis-trans isomerase
(LOC103833770), MRNA ;
Similar to PCKR1 Peptidyl-prolyl
cis-trans isomerase (Catharanthus
roseus) ; Zea mays clone 13538

239 mRNA sequence ; Zea mays clone Bra011689 18 kDa 0 6 2 3
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240

241

93630 mRNA
sequence::Bra011689:0-171
PREDICTED: Brassica napus 60S
ribosomal protein L13a-2-like
(LOC106434833), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L13a-2-like
(LOC106435375), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L13a-2-like
(LOC106301537), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L13a-2-like
(LOC103828595), MRNA ;
PREDICTED: Raphanus sativus
60S ribosomal protein L13a-2-like
(LOC108856366), MRNA ;
Similar to RPL13AB 60S
ribosomal protein L13a-2
(Arabidopsis thaliana) ; Zea mays
clone 12538 mRNA
sequence::Bra024793:0-206 Bra024793
PREDICTED: Brassica napus
glutaredoxin-C2
(LOC106446144), mRNA ;
PREDICTED: Brassica rapa
glutaredoxin-C2
(LOC103863982), MRNA ;
Similar to GRXC2 Glutaredoxin-
C2 (Arabidopsis thaliana) ; Zea Bra039532

24 kDa

12 kDa
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242

243

mays clone 11723 mRNA
sequence::Bra039532:0-111
PREDICTED: Brassica napus
fasciclin-like arabinogalactan
protein 1 (LOC106371391),
MRNA ; PREDICTED: Brassica
napus fasciclin-like
arabinogalactan protein 1
(LOC106390893), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea fasciclin-like
arabinogalactan protein 1
(LOC106319394), MRNA ;
PREDICTED: Brassica rapa
fasciclin-like arabinogalactan
protein 1 (LOC103845019),
mMRNA ; Similar to FLA1
Fasciclin-like arabinogalactan
protein 1 (Arabidopsis
thaliana)::Bra036516:0-426
PREDICTED: Brassica napus 60S
ribosomal protein L34-2-like
(LOC106394022), mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L34-2
(LOC106372741), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L34-2 (LOC106324938),
mRNA ; PREDICTED: Brassica
rapa 60S ribosomal protein L34-2-

Bra036516

Bra017546 (+3)

45 kDa

14 kDa
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244

245

like (LOC103852598), mRNA ;
Similar to RPL34B 60S ribosomal
protein L34-2 (Arabidopsis
thaliana)::Bra017546:0-120
Similar to AGALL1 Alpha-
galactosidase 1 (Arabidopsis
thaliana)::Bra006906:0-741 Bra006906 (+1)
Brassica oleracea HDEM genome,
scaffold: C7 ; Brassica rapa
genome, scaffold: A03;
PREDICTED: Brassica napus 60S
ribosomal protein L26-1-like
(LOC106402150), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L26-1-like
(LOC106439994), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L26-1-like
(LOC106451943), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L26-1-like
(LOC106301991), mRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L26-1-like
(LOC103860635), MRNA ;
PREDICTED: Raphanus sativus
60S ribosomal protein L26-1
(LOC108852068), MRNA ;
PREDICTED: Raphanus sativus
60S ribosomal protein L26-1 Bra010383 (+1)

82 kDa

17 kDa
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(LOC108852079), MRNA ;
Similar to RPL26A 60S ribosomal
protein L26-1 (Arabidopsis
thaliana)::Bra010383:0-146
PREDICTED: Brassica napus
ATP-citrate synthase beta chain
protein 2 (LOC106365855),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
ATP-citrate synthase beta chain
protein 2 (LOC106365855),
transcript variant X2, mRNA ;
PREDICTED: Brassica napus
ATP-citrate synthase beta chain
protein 2 (LOC111197906),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
ATP-citrate synthase beta chain
protein 2 (LOC111197906),
transcript variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea ATP-citrate synthase
beta chain protein 2
(LOC106318884), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea ATP-citrate synthase
beta chain protein 2
(LOC106318884), transcript
variant X2, mRNA ;

246 PREDICTED: Brassica rapa ATP- Bra000310 (+1) 81 kDa 11 0 0 0
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247

248

249

citrate synthase beta chain protein
2 (LOC103837286), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa ATP-
citrate synthase beta chain protein
2 (LOC103837286), transcript
variant X2, mRNA ;
Similar::Bra000310:0-738
PREDICTED: Brassica napus
hsp70 nucleotide exchange factor
fesl-like (LOC111215787),
mRNA ; PREDICTED: Brassica
rapa uncharacterized
LOC103870549
(LOC103870549), mRNA ;
Protein of unknown
function::Bra031278:0-372
PREDICTED: Brassica napus 2-
hydroxyacyl-CoA lyase-like
(LOC106445967), MmRNA ;
PREDICTED: Brassica rapa 2-
hydroxyacyl-CoA lyase
(LOC103833165), MmRNA ;
Similar to HACL 2-hydroxyacyl-
CoA lyase (Arabidopsis
thaliana)::Bra037154:0-574
Brassica oleracea HDEM genome,
scaffold: C9 ; Brassica rapa
genome, scaffold: A09 ;
PREDICTED: Brassica napus 40S
ribosomal protein S28-2

Bra031278

Bra037154

Bra000692 (+4)

41 kDa

61 kDa

7 kDa
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(LOC106357658), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S28-2
(LOC106364133), MRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S28-2
(LOC106364145), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 40S
ribosomal protein S28-2
(LOC106364145), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 40S ribosomal
protein S28-2 (LOC106317812),
mRNA ; PREDICTED: Brassica
rapa 40S ribosomal protein S28-2
(LOC103837515), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa 40S
ribosomal protein S28-2
(LOC103837515), transcript
variant X2, mRNA ;
PREDICTED: Raphanus sativus
40S ribosomal protein S28-2
(LOC108827482), MmRNA ;
Similar to RPS28C 40S ribosomal
protein S28-2 (Arabidopsis
thaliana)::Bra000692:0-64
Brassica rapa copper/zinc

250 superoxide dismutase (CSD) Bra040196 21 kDa 5 2 1 2
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MRNA, partial cds ;
PREDICTED: Brassica napus
superoxide dismutase [Cu-Zn] 2,
chloroplastic (LOC106446718),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea superoxide
dismutase [Cu-Zn] 2, chloroplastic
(LOC106336916), mMRNA ;
PREDICTED: Brassica rapa
superoxide dismutase [Cu-Zn] 2,
chloroplastic (LOC103864828),
MRNA ; Similar to CSD2
Superoxide dismutase [Cu-Zn] 2,
chloroplastic (Arabidopsis
thaliana) ; Zea mays clone 13950
MRNA sequence::Bra040196:0-
207
PREDICTED: Brassica napus
aspartyl protease AED3-like
(LOC106415755), mRNA ;
PREDICTED: Brassica napus
aspartyl protease AED3
(LOC106415612), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein ASPARTIC
PROTEASE IN GUARD CELL 2-
like (LOC106312619), mRNA ;
PREDICTED: Brassica rapa
aspartyl protease AED3-like
(LOC103841353), MRNA ;

251 PREDICTED: Raphanus sativus Bra004945 46 kDa 2 2 0 2
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252

253

aspartyl protease AED3-like
(LOC108862032), transcript
variant X1, mRNA ;
PREDICTED: Raphanus sativus
aspartyl protease AED3-like
(LOC108862032), transcript
variant X2, mRNA ; Protein of
unknown function::Bra004945:0-
430

Brassica oleracea HDEM genome,
scaffold: C8 ; Brassica rapa
genome, scaffold: A08 ;
PREDICTED: Brassica napus
major oleosin NAP-11-like
(LOC106419670), MRNA ;
PREDICTED: Brassica napus
major oleosin NAP-11-like
(LOC111208674), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea major oleosin NAP-
[1-like (LOC106319905), mRNA ;
PREDICTED: Brassica rapa
oleosin 16 kDa-like
(LOC103832967), MRNA ;
Protein of unknown
function::Bra032113:0-166
PREDICTED: Brassica napus
uncharacterized protein
ECUO03_1610
(BNAA02G22630D), mRNA ;
PREDICTED: Brassica rapa

Bra032113

Bra018080

18 kDa

28 kDa
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254

255

256

uncharacterized protein
ECU03_1610-like
(LOC103848870), MRNA ;
Similar to ECU03_1610
Uncharacterized protein
ECUO03_1610 (Encephalitozoon
cuniculi (strain GB-
M1))::Bra018080:0-253
PREDICTED: Brassica napus
tubulin alpha-3 chain-like
(LOC106425816), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
tubulin alpha-3 chain-like
(LOC106425817), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
tubulin alpha-3 chain-like
(LOC103851297), MmRNA ;
Similar to TUBAS Tubulin alpha-
5 chain (Arabidopsis
thaliana)::Bra016485:0-450 Bra016485 (+5)
Similar to RPPOB 60S acidic
ribosomal protein PO-2
(Arabidopsis
thaliana)::Bra009661:0-690 Bra009661 (+1)
PREDICTED: Brassica napus 60S
ribosomal protein L3-1-like
(LOC106371594), mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L3-1-like Bra018503

50 kDa

77 kDa

32 kDa

163



(LOC106418390), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L3-1-like
(LOC106418390), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L3-1-like
(LOC106327742), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L3-1
(LOC103848547), mRNA ;
Similar to ARP1 60S ribosomal
protein L3-1 (Arabidopsis
thaliana)::Bra018503:0-280
PREDICTED: Brassica napus
basic transcription factor 3
(LOC106369038), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea transcription factor
BTF3 homolog 4-like
(LOC106309603), MRNA ;
PREDICTED: Brassica rapa basic
transcription factor 3-like
(LOC103842730), MmRNA ;
Similar to BTF3L4 Transcription
factor BTF3 homolog 4 (Bos

257 taurus)::Bra005936:0-169 Bra005936 (+1) 18 kDa 4 4 1 0
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258

259

PREDICTED: Brassica napus 60S
ribosomal protein L9-2-like
(LOC106381958), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L9-2-like
(LOC106391789), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L9-2-like
(LOC106391789), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L9-2 (LOC106313639),
MRNA ; PREDICTED: Brassica
rapa 60S ribosomal protein L9-2-
like (LOC103838914), mRNA ;
Similar to RPL9D 60S ribosomal
protein L9-2 (Arabidopsis
thaliana)::Bra002476:0-194 Bra002476 (+1) 22 kDa
PREDICTED: Brassica napus
glycerophosphodiester
phosphodiesterase GDPDL4-like
(LOC106371412), mRNA ;
PREDICTED: Brassica napus
glycerophosphodiester
phosphodiesterase GDPDL4-like
(LOC106418457), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea
glycerophosphodiester Bra036498 84 kDa
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phosphodiesterase GDPDL4
(LOC106318551), MRNA ;
PREDICTED: Brassica rapa
glycerophosphodiester
phosphodiesterase GDPDL4
(LOC103844984), mRNA ;
Similar to GDPDL4
Glycerophosphodiester
phosphodiesterase GDPDL4
(Arabidopsis
thaliana)::Bra036498:0-768
PREDICTED: Brassica napus V-
type proton ATPase catalytic
subunit A-like (LOC106381450),
mRNA ; PREDICTED: Brassica
napus V-type proton ATPase
catalytic subunit A-like
(LOC106381541), mRNA ;
PREDICTED: Brassica napus V-
type proton ATPase catalytic
subunit A (LOC106353430),
mRNA ; PREDICTED: Brassica
napus V-type proton ATPase
catalytic subunit A
(LOC106405672), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus V-
type proton ATPase catalytic
subunit A (LOC106405672),
transcript variant X2, mRNA ;
260 PREDICTED: Brassica oleracea Bra017919 77 kDa 4 4 0 1
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var. oleracea V-type proton
ATPase catalytic subunit A-like
(LOC106327423), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea V-type proton
ATPase catalytic subunit A
(LOC106300466), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea V-type proton
ATPase catalytic subunit A
(LOC106300466), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa V-
type proton ATPase catalytic
subunit A-like (LO::Bra017919:0-
697
PREDICTED: Brassica napus
AlG2-like protein A
(LOC106432325), mRNA ;
PREDICTED: Brassica napus
AlG2-like protein A
(LOC106446035), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea AlG2-like protein
(LOC106342351), MRNA ;
PREDICTED: Brassica rapa
AlG2-like protein
(LOC103863913), MRNA ;

261 Similar to At5g39720 AIG2-like Bra039463 19 kDa 3 3 0 3
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262

263

protein (Arabidopsis
thaliana)::Bra039463:0-166
Brassica oleracea HDEM genome,
scaffold: C9 ; Brassica rapa
genome, scaffold: AQ9 ; Brassica
rapa subsp. pekinensis
sulfotransferase 5b (ST5b-7) gene,
complete cds ; PREDICTED:
Brassica napus cytosolic
sulfotransferase 18-like
(LOC106447906), mRNA ;
PREDICTED: Brassica napus
cytosolic sulfotransferase 18
(LOC106405028), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea cytosolic
sulfotransferase 18-like
(LOC106314384), mRNA ;
PREDICTED: Brassica rapa
cytosolic sulfotransferase 18-like
(LOC103838473), MRNA ;
Similar to SOT18 Cytosolic
sulfotransferase 18 (Arabidopsis
thaliana)::Bra001541:0-368 Bra001541
PREDICTED: Brassica napus
probable
pectinesterase/pectinesterase
inhibitor 16 (LOC106351635),
mRNA ; PREDICTED: Brassica
napus probable
pectinesterase/pectinesterase Bra000006

42 kDa

56 kDa
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264

265

266

267

inhibitor 16 (LOC106391703),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea probable
pectinesterase/pectinesterase
inhibitor 16 (LOC106339744),
MRNA ; PREDICTED: Brassica
rapa probable
pectinesterase/pectinesterase
inhibitor 16 (LOC103866037),
MRNA ; Similar to PME16
Probable
pectinesterase/pectinesterase
inhibitor 16 (Arabidopsis
thaliana)::Bra000006:0-516
Similar to SULTR3;1 Sulfate
transporter 3.1 (Arabidopsis
thaliana)::Bra004751:0-794
Similar to NAP1;2 Nucleosome
assembly protein 1;2 (Arabidopsis
thaliana)::Bra024503:0-308
Similar to RAD23C Ubiquitin
receptor RAD23c (Arabidopsis
thaliana)::Bra009412:0-359
PREDICTED: Brassica napus
alpha-L-fucosidase 2-like
(LOC106396165), MRNA ;
PREDICTED: Brassica napus
alpha-L-fucosidase 2
(LOC106354862), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea alpha-L-fucosidase 2

Bra004751

Bra024503 (+1)

Bra009412

Bra011731

88 kDa

35 kDa

38 kDa

93 kDa
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(LOC106308629), mRNA ;
PREDICTED: Brassica rapa
alpha-L-fucosidase 2
(LOC103839946), mRNA ;
Similar to FUC95A Alpha-L-
fucosidase 2 (Arabidopsis
thaliana)::Bra011731:0-836
PREDICTED: Brassica napus 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase 1
(LOC106386536), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase 1
(LOC106386536), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase 1
(LOC106386536), transcript
variant X3, mRNA ;
PREDICTED: Brassica napus 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase 1
(LOC106433609), transcript

268 variant X1, mRNA ;

Bra007311 (+1)

84 kDa
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269

270

PREDICTED: Brassica napus 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase 1
(LOC106433609), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase 1
(LOC106332023), MRNA ;
PREDICTED: Brassica rapa 5-
methyltetrahydropteroyltriglutama
te--homocysteine
methyltransferase::Bra007311:0-
765

PREDICTED: Brassica napus
phosphoglycerate kinase 1,
chloroplastic-like
(LOC106353104), MmRNA ;
PREDICTED: Brassica rapa
phosphoglycerate kinase 1,
chloroplastic (LOC103859466),
mMRNA ; Similar to PGK1
Phosphoglycerate kinase 1,
chloroplastic (Arabidopsis
thaliana)::Bra009772:0-484
PREDICTED: Brassica napus 26S
proteasome non-ATPase
regulatory subunit 1 homolog A-

Bra009772 (+2)

Bra040450

50 kDa

109 kDa
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like (LOC106447099), mRNA ;
PREDICTED: Brassica napus 26S
proteasome non-ATPase
regulatory subunit 1 homolog A
(LOC106427681), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 26S proteasome non-
ATPase regulatory subunit 1
homolog A-like
(LOC106341990), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 26S proteasome non-
ATPase regulatory subunit 1
homolog A-like
(LOC106341990), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa 26S
proteasome non-ATPase
regulatory subunit 1 homolog A-
like (LOC103865226), mRNA ;
Similar to RPN2A 26S
proteasome non-ATPase
regulatory subunit 1 homolog A
(Arabidopsis
thaliana)::Bra040450:0-1004
PREDICTED: Brassica napus
glutathione S-transferase F8,
chloroplastic-like
(LOC106438339), transcript

271 variant X1, mRNA ; Bra008877 24 kDa 4 3 0 0
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272

273

274

PREDICTED: Brassica napus
glutathione S-transferase FS8,
chloroplastic-like
(LOC106438339), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea glutathione S-
transferase F8, chloroplastic-like
(LOC106335128), MRNA ;
PREDICTED: Brassica rapa
glutathione S-transferase FS8,
chloroplastic-like
(LOC103858256), mRNA ;
Similar to GSTF8 Glutathione S-
transferase F8, chloroplastic
(Arabidopsis
thaliana)::Bra008877:0-215
Similar to GSTL1 Glutathione S-
transferase L1 (Arabidopsis
thaliana)::Bra015689:0-411 Bra015689
PREDICTED: Brassica rapa beta-

glucosidase 19-like

(LOC103872284), mRNA ;

Similar to BGLU19 Beta-

glucosidase 19 (Arabidopsis
thaliana)::Bra021101:0-574 Bra021101
PREDICTED: Brassica napus
ATP synthase subunit d,
mitochondrial (LOC106440060),
mRNA ; PREDICTED: Brassica
rapa ATP synthase subunit d,

Bra010299 (+1)

47 kDa

65 kDa

20 kDa

124
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275

276

277

mitochondrial (LOC103860757),
MRNA ; Similar to At3g52300
ATP synthase subunit d,
mitochondrial (Arabidopsis
thaliana)::Bra010299:0-168
Similar to CYS4 Cysteine
proteinase inhibitor 4 (Arabidopsis
thaliana)::Bra041705:0-281 Bra041705
PREDICTED: Brassica napus
pyruvate kinase 1, cytosolic
(LOC106367797), MRNA ;
PREDICTED: Brassica napus
pyruvate kinase 1, cytosolic
(LOC106367920), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea pyruvate kinase,
cytosolic isozyme-like
(LOC106311653), MRNA ;
PREDICTED: Brassica rapa
pyruvate kinase 1, cytosolic-like
(LOC103841229), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
pyruvate kinase 1, cytosolic-like
(LOC103841229), transcript
variant X2, mRNA ; Similar to
Osl_35105 Pyruvate kinase 1,
cytosolic (Oryza sativa subsp.

indica)::Bra004850:0-527 Bra004850 (+2)
PREDICTED: Brassica napus 2-
oxoglutarate dehydrogenase, Bra022629

32 kDa

58 kDa

115 kDa
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mitochondrial-like
(LOC106348097), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 2-
oxoglutarate dehydrogenase,
mitochondrial-like
(LOC106348097), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus 2-
oxoglutarate dehydrogenase,
mitochondrial-like
(LOC106348184), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea 2-oxoglutarate
dehydrogenase, mitochondrial
(LOC106334854), mRNA ;
PREDICTED: Brassica rapa 2-
oxoglutarate dehydrogenase,
mitochondrial (LOC103874014),
MRNA ; Similar to sucA 2-
oxoglutarate dehydrogenase E1
component (Leptospira
interrogans serogroup
Icterohaemorrhagiae serovar
copenhageni (strain Fiocruz L1-
130))::Bra022629:0-1014
Brassica oleracea HDEM genome,
scaffold: C5 ; Brassica rapa
genome, scaffold: A06 ;
PREDICTED: Brassica napus
278 germin-like protein subfamily T Bra021427 23 kDa 0 1 3 1
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member 2 (LOC106400858),
MRNA ; PREDICTED: Brassica
napus germin-like protein
subfamily T member 2
(LOC111199002), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea germin-like protein
subfamily T member 2
(LOC106344049), MRNA ;
PREDICTED: Brassica rapa
germin-like protein subfamily T
member 2 (LOC103872702),
mRNA ; PREDICTED: Raphanus
sativus germin-like protein
subfamily T member 2
(LOC108854527), MmRNA ;
Similar to At1g18980 Germin-like
protein subfamily T member 2
(Arabidopsis
thaliana)::Bra021427:0-214
Similar to INO80 Putative DNA
helicase INO80 (Ashbya gossypii
(strain ATCC 10895 / CBS 109.51
/ FGSC 9923 / NRRL Y-

279 1056))::Bra014441:0-691
PREDICTED: Brassica napus
proteasome subunit alpha type-5-
A-like (LOC106360399),
transcript variant X5, mRNA ;
PREDICTED: Brassica rapa

280 proteasome subunit alpha type-5-

Bra014441

Bra031823

79 kDa

26 kDa
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281

282

A-like (LOC103832649),
transcript variant X2, mRNA ;
Similar to PAE1 Proteasome
subunit alpha type-5-A
(Arabidopsis
thaliana)::Bra031823:0-237
PREDICTED: Brassica napus
kynurenine formamidase-like
(LOC106393997), MRNA ;
PREDICTED: Brassica napus
kynurenine formamidase-like
(LOC106441136), mRNA ;
PREDICTED: Brassica napus
kynurenine formamidase-like
(LOC111207619), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea kynurenine
formamidase (LOC106306226),
mRNA ; PREDICTED: Brassica
rapa kynurenine formamidase
(LOC103862325), MmRNA ;
Protein of unknown
function::Bra002912:0-259 Bra002912
PREDICTED: Brassica napus 10
kDa chaperonin-like
(LOC106364276), MRNA ;
PREDICTED: Brassica napus 10
kDa chaperonin-like
(LOC106382313), MRNA ;
PREDICTED: Brassica rapa 10
kDa chaperonin Bra034561

29 kDa

11 kDa
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283

284

285

(LOC103836048), mRNA ;
Similar to 10 kDa chaperonin
(Brassica napus)::Bra034561:0-98
PREDICTED: Brassica napus ras-
related protein RABD2b
(LOC106430002), MRNA ;
PREDICTED: Brassica rapa ras-
related protein RABD2b
(LOC103839540), mRNA ;
PREDICTED: Brassica rapa ras-
related protein RABD2b
(LOC103853792), MRNA ;
PREDICTED: Raphanus sativus
ras-related protein RABD2b-like
(LOC108812580), transcript
variant X2, mRNA ;
PREDICTED: Raphanus sativus
ras-related protein RABD2b-like
(LOC108824031), mRNA ;
Similar to RABD2B Ras-related
protein RABD2b (Arabidopsis
thaliana)::Bra003498:0-202
PREDICTED: Brassica napus 60S
ribosomal protein L28-1-like
(LOC106447120), MmRNA ;
Similar to RPL28A 60S ribosomal
protein L28-1 (Arabidopsis
thaliana)::Bra001082:0-203
PREDICTED: Brassica napus 40S
ribosomal protein S3-2
(LOC106437728), MRNA ;

Bra003498 (+2)

Bra001082

Bra008066 (+2)

22 kDa

23 kDa

27 kDa
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286

287

PREDICTED: Brassica rapa 40S
ribosomal protein S3-2-like
(LOC103857385), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa 40S
ribosomal protein S3-2-like
(LOC103857385), transcript
variant X2, mRNA ; Similar to
RPS3B 40S ribosomal protein S3-
2 (Arabidopsis
thaliana)::Bra008066:0-249
PREDICTED: Brassica napus 40S
ribosomal protein S15-1
(LOC106369246), MRNA ;
Similar to RPS15A 40S ribosomal
protein S15-1 (Arabidopsis
thaliana)::Bra006484:0-152
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
4 (LOC106365754), mRNA ;
PREDICTED: Brassica napus
protein disulfide isomerase-like 1-
4 (LOC106371613), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea protein disulfide
isomerase-like 1-4
(LOC106318458), MRNA ;
PREDICTED: Brassica rapa
protein disulfide isomerase-like 1-
4 (LOC103845478), mRNA ;
Similar to PDIL1-4 Protein

Bra006484 (+2)

Bra036870

17 kDa

66 kDa
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288

289

disulfide isomerase-like 1-4
(Arabidopsis
thaliana)::Bra036870:0-596
PREDICTED: Brassica napus
proteasome subunit alpha type-7-
A-like (LOC111200303), mRNA ;
PREDICTED: Brassica napus
proteasome subunit alpha type-7-
A (LOC106367724), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea proteasome subunit
alpha type-7-A (LOC106307482),
MRNA ; PREDICTED: Brassica
rapa proteasome subunit alpha
type-7-A (LOC103841046),
mRNA ; Similar to PAD1
Proteasome subunit alpha type-7-
A (Arabidopsis
thaliana)::Bra004701:0-250
PREDICTED: Brassica napus 6-
phosphogluconate dehydrogenase,
decarboxylating 3-like
(LOC106352176), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 6-
phosphogluconate dehydrogenase,
decarboxylating 3-like
(LOC106352176), transcript
variant X2, mRNA ;
PREDICTED: Brassica napus 6-
phosphogluconate dehydrogenase,

Bra004701 (+1)

Bra015223 (+1)

27 kDa

54 kDa
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decarboxylating 3-like
(LOC106352176), transcript
variant X3, mRNA ;
PREDICTED: Brassica napus 6-
phosphogluconate dehydrogenase,
decarboxylating 3
(LOC106349212), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 6-
phosphogluconate dehydrogenase,
decarboxylating 3
(LOC106349212), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 6-phosphogluconate
dehydrogenase, decarboxylating 3
(LOC106340355), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 6-phosphogluconate
dehydrogenase, decarboxylating 3
(LOC106340355), transcript
variant X5, mRNA ;
PREDICTED: Brassica rapa 6-
phosphog::Bra015223:0-486
Similar to PGIC Glucose-6-
phosphate isomerase, cytosolic
(Arabidopsis

290 thaliana)::Bra001613:0-542 Bra001613 60 kDa 4 0 0 2
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291

292

293

Similar to PAB8 Polyadenylate-
binding protein 8 (Arabidopsis
thaliana)::Bra020285:0-627
PREDICTED: Brassica napus
glycine--tRNA ligase,
mitochondrial 1-like
(LOC111206420), misc_RNA ;
PREDICTED: Brassica napus
glycine--tRNA ligase,
mitochondrial 1
(LOC106367376), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea glycine--tRNA ligase
1, mitochondrial
(LOC106295514), mRNA ;
PREDICTED: Brassica rapa
glycine--tRNA ligase,
mitochondrial 1
(LOC103840454), mRNA ;
Similar to At1g29880 Glycine--
tRNA ligase, mitochondrial 1
(Arabidopsis
thaliana)::Bra003997:0-690
PREDICTED: Brassica napus
alpha-xylosidase 1-like
(LOC106354019), misc_RNA ;
PREDICTED: Brassica napus
alpha-xylosidase 1-like
(LOC106405609), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea alpha-xylosidase 1

Bra020285

Bra003997 (+1)

Bra026970

68 kDa

77 kDa

103 kDa
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294

295

(LOC106300147), MmRNA ;
PREDICTED: Brassica rapa
alpha-xylosidase 1
(LOC103831266), mMRNA ;
Similar to XYL1 Alpha-
xylosidase 1 (Arabidopsis
thaliana)::Bra026970:0-926
PREDICTED: Brassica napus
dihydropyrimidine dehydrogenase
(NADP(+)), chloroplastic-like
(LOC106452022), MRNA ;
PREDICTED: Brassica napus
dihydropyrimidine dehydrogenase
(NADP(+)), chloroplastic
(LOC106427199), MRNA ;
PREDICTED: Brassica rapa
dihydropyrimidine dehydrogenase
(NADP(+)), chloroplastic
(LOC103869649), MRNA ;
Similar to PYD1
Dihydropyrimidine dehydrogenase
(NADP(+)), chloroplastic
(Arabidopsis
thaliana)::Bra030728:0-431 Bra030728
PREDICTED: Brassica napus
FAM10 family protein
At4g22670-like (LOC106376536),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus
FAM10 family protein
At4922670-like (LOC106376536), Bra012611

47 kDa

45 kDa
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296

297

298

transcript variant X2, mRNA ;
PREDICTED: Brassica rapa
FAM10 family protein At4g22670
(LOC103860206), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa
FAM10 family protein At4g22670
(LOC103860206), transcript
variant X2, mRNA ; Similar to
At4922670 FAM10 family protein
At4922670 (Arabidopsis
thaliana)::Bra012611:0-416
PREDICTED: Brassica napus
ubiquitin carboxyl-terminal
hydrolase 3-like
(LOC111214250), mRNA ;
PREDICTED: Brassica rapa
ubiquitin carboxyl-terminal
hydrolase 3-like
(LOC103860918), MRNA ;
Similar to UCH3 Ubiquitin
carboxyl-terminal hydrolase 3
(Arabidopsis
thaliana)::Bra010752:0-234 Bra010752
Similar to VDAC1 Mitochondrial
outer membrane protein porin 1

(Arabidopsis

thaliana)::Bra031639:0-326 Bra031639
Similar to LAZ1 Protein LAZ1

(Arabidopsis

thaliana)::Bra011359:0-1735 Bra011359

26 kDa

35 kDa

194 kDa
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299

300

PREDICTED: Brassica napus
uncharacterized
BNAC03G41230D
(BNAC03G41230D), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea uncharacterized
LOC106334556
(LOC106334556), MRNA ;
PREDICTED: Brassica rapa
uncharacterized LOC103859827
(LOC103859827), MRNA ;
Protein of unknown
function::Bra010054:0-416
PREDICTED: Brassica napus
adenylate kinase 4-like
(LOC106347908), MRNA ;
PREDICTED: Brassica napus
adenylate kinase 4-like
(LOC106431226), MRNA ;
PREDICTED: Brassica napus
adenylate kinase 4-like
(LOC106431257), MRNA ;
PREDICTED: Brassica napus
adenylate kinase 4-like
(LOC111208808), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea adenylate kinase 4-
like (LOC106328009), mRNA ;
PREDICTED: Brassica rapa
adenylate kinase 4-like
(LOC103873752), mRNA ;

Bra010054

Bra022431

45 kDa

26 kDa
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301

302

303

Similar to ADK1 Adenylate
kinase 4 (Arabidopsis
thaliana)::Bra022431:0-240
Similar to MNR1 (+)-neomenthol
dehydrogenase (Capsicum
annuum)::Bra035009:0-295 Bra035009
PREDICTED: Brassica napus
nucleoside diphosphate kinase 1
(LOC106366685), MRNA ;
Similar to NDK1 Nucleoside
diphosphate kinase 1 (Arabidopsis
thaliana)::Bra001958:0-148 Bra001958
PREDICTED: Brassica napus 60S
ribosomal protein L35-1-like
(LOC106388959), MRNA ;
PREDICTED: Brassica napus 60S
ribosomal protein L35-1
(LOC106439191), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 60S ribosomal
protein L35-1-like
(LOC106331644), MRNA ;
PREDICTED: Brassica rapa 60S
ribosomal protein L35-1
(LOC103859293), MRNA ;
Similar to RPL35A 60S ribosomal
protein L35-1 (Arabidopsis
thaliana) ; Zea mays clone 10876
MRNA sequence::Bra009646:0-

123 Bra009646 (+3)

32 kDa

16 kDa

14 kDa
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Brassica rapa subsp. campestris
polygalacturonase inhibitory
protein (MF19) mRNA, complete
cds ; PREDICTED: Brassica
napus leucine-rich repeat protein
FLOR 1 (LOC106351771),
MRNA ; PREDICTED: Brassica
napus leucine-rich repeat protein
FLOR 1 (LOC106416600),
MRNA ; PREDICTED: Brassica
oleracea var. oleracea
polygalacturonase inhibitor 1-like
(LOC106323568), mMRNA ;
PREDICTED: Brassica rapa
polygalacturonase inhibitor 1-like
(LOC103845755), mRNA ;
Similar to PGIP Polygalacturonase
inhibitor (Pyrus

304 communis)::Bra015163:0-325 Bra015163 36 kDa 0 5 0 0
PREDICTED: Brassica napus heat
shock 70 kDa protein 6,
chloroplastic-like
(LOC106348936), MRNA ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 6,
chloroplastic (LOC106440803),
transcript variant X1, mRNA ;
PREDICTED: Brassica napus heat
shock 70 kDa protein 6,
chloroplastic (LOC106440803),

305 transcript variant X2, mRNA ; Bra011095 (+1) 76 kDa 3 1 0 1
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PREDICTED: Brassica oleracea
var. oleracea heat shock 70 kDa
protein 6, chloroplastic-like
(LOC106306084), mRNA ;
PREDICTED: Brassica rapa heat
shock 70 kDa protein 6,
chloroplastic-like
(LOC103861480), mRNA ;
Similar to HSP70-6 Heat shock 70
kDa protein 6, chloroplastic
(Arabidopsis
thaliana)::Bra011095:0-711
PREDICTED: Brassica napus 26S
proteasome regulatory subunit 6A
homolog (LOC106388875),
mRNA ; PREDICTED: Brassica
napus 26S proteasome regulatory
subunit 6A homolog
(LOC111214163), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 26S protease
regulatory subunit 6A homolog
(LOC106328377), MRNA ;
PREDICTED: Brassica rapa 26S
protease regulatory subunit 6A
homolog (LOC103859097),
MRNA ; PREDICTED: Raphanus
sativus 26S protease regulatory
subunit 6 A homolog
(LOC108861240), MRNA ;

306 Similar to TBP1 26S protease Bra009512 (+2) 47 kDa 2 0 1 1

188



307

308

regulatory subunit 6A homolog
(Brassica
campestris)::Bra009512:0-424
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
FKBP16-3, chloroplastic-like
(LOC106391832), MRNA ;
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
FKBP16-3, chloroplastic-like
(LOC106424086), MRNA ;
PREDICTED: Brassica napus
peptidyl-prolyl cis-trans isomerase
FKBP16-3, chloroplastic
(LOC106391828), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea peptidyl-prolyl cis-
trans isomerase FKBP16-3,
chloroplastic (LOC106337573),
mRNA ; PREDICTED: Brassica
rapa peptidyl-prolyl cis-trans
isomerase FKBP16-3,
chloroplastic-like
(LOC103866085), MRNA ;
Similar to FKBP16-3 Peptidyl-
prolyl cis-trans isomerase
FKBP16-3, chloroplastic
(Arabidopsis
thaliana)::Bra041096:0-216 Bra041096
PREDICTED: Brassica napus late
embryogenesis abundant protein Bra033313

23 kDa

27 kDa

13
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309

310

1-like (LOC106359738), mRNA ;
PREDICTED: Brassica rapa late
embryogenesis abundant protein
1-like (LOC103848743), mRNA ;
Protein of unknown
function::Bra033313:0-248
PREDICTED: Brassica napus
beta-D-xylosidase 4-like
(LOC106371739), MRNA ;
PREDICTED: Brassica napus
beta-D-xylosidase 4-like
(LOC106402417), mRNA ;
PREDICTED: Brassica napus
beta-D-xylosidase 4
(LOC106366244), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea beta-D-xylosidase 4
(LOC106319519), mRNA ;
PREDICTED: Brassica rapa beta-
D-xylosidase 4-like
(LOC103837535), MRNA ;
Similar to BXL4 Beta-D-
xylosidase 4 (Arabidopsis
thaliana)::Bra000708:0-776
PREDICTED: Brassica napus V-
type proton ATPase subunit B3
(LOC106347084), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus V-
type proton ATPase subunit B3
(LOC106347084), transcript

Bra000708 (+1)

Bra021536 (+4)

84 kDa

54 kDa
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variant X2, mRNA ;
PREDICTED: Brassica napus V-
type proton ATPase subunit B3
(LOC106433719), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus V-
type proton ATPase subunit B3
(LOC106433719), transcript
variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea V-type proton
ATPase subunit B3-like
(LOC106295185), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea V-type proton
ATPase subunit B3-like
(LOC106295185), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa V-
type proton ATPase subunit B3
(LOC103872821), transcript
variant X1, mRNA ;
PREDICTED: Brassica rapa V-
type proton ATPase subunit B3
(LOC103872821), transcript
variant X2, mRNA ; Similar to
VHA-B3 V-type proton ATPase
subunit B3 (Arabidopsis
thaliana)::Bra021536:0-486
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311

312

PREDICTED: Brassica napus
tripeptidyl-peptidase 2-like
(LOC106421156), mRNA ;
PREDICTED: Brassica napus
tripeptidyl-peptidase 2-like
(LOC106440420), misc_RNA ;
PREDICTED: Brassica oleracea
var. oleracea tripeptidyl-peptidase
2 (LOC106303335), partial
MRNA ; PREDICTED: Brassica
rapa tripeptidyl-peptidase 2-like
(LOC103861204), MRNA ;
Similar to TPP2 Tripeptidyl-
peptidase 2 (Arabidopsis
thaliana)::Bra010903:0-1310 Bra010903
Brassica oleracea HDEM genome,
scaffold: C6 ; Brassica rapa
genome, scaffold: AO5 ;
PREDICTED: Brassica napus
phospholipase D alpha 2-like
(LOC106449389), MRNA ;
PREDICTED: Brassica napus
phospholipase D alpha 2
(LOC106405207), MmRNA ;
PREDICTED: Brassica oleracea
var. oleracea phospholipase D
alpha 2 (LOC106299943), mRNA
; PREDICTED: Brassica rapa
phospholipase D alpha 2
(LOC103868492), MRNA ;

Similar to PLDALPHA1 Bra029460 (+1)

144 kDa

88 kDa

192



313

314

Phospholipase D alpha 1
(Arabidopsis
thaliana)::Bra029460:0-779
Similar to HOP2 Hsp70-Hsp90
organizing protein 2 (Arabidopsis
thaliana)::Bra001413:0-575 Bra001413
PREDICTED: Brassica napus
benzaldehyde dehydrogenase
(NAD(+))-like (LOC106371001),
MRNA ; PREDICTED: Brassica
napus benzaldehyde
dehydrogenase (NAD(+))
(LOC106402186), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
benzaldehyde dehydrogenase
(NAD(+)) (LOC106402186),
transcript variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea benzaldehyde
dehydrogenase (NAD(+))
(LOC106295510), transcript
variant X1, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea benzaldehyde
dehydrogenase (NAD(+))
(LOC106295510), transcript
variant X2, mRNA ;
PREDICTED: Brassica rapa
benzaldehyde dehydrogenase
(NAD(+)) (LOC103844240), Bra035276

65 kDa

155 kDa
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transcript variant X1, mRNA ;
PREDICTED: Brassica rapa
benzaldehyde dehydrogenase
(NAD(+)) (LOC103844240),
transcript variant X2, mRNA ;
Similar to AAO4 Benzaldehyde
dehydrogenase (NAD(+))
(Arabidopsis
thaliana)::Bra035276:0-1411
PREDICTED: Brassica napus
lysine--tRNA ligase, cytoplasmic-
like (LOC106450425), mRNA ;
PREDICTED: Brassica napus
lysine--tRNA ligase, cytoplasmic
(LOC106351199), MRNA ;
PREDICTED: Brassica oleracea
var. oleracea lysine--tRNA ligase
(LOC106336618), MRNA ;
PREDICTED: Brassica rapa
lysine--tRNA ligase, cytoplasmic
(LOC103846034), MRNA ;
Similar to At3g11710 Lysine--
tRNA ligase, cytoplasmic
(Arabidopsis

315 thaliana)::Bra015138:0-623 Bra015138 71 kDa 0 3 0 0
Similar to HSP90-7 Endoplasmin
homolog (Arabidopsis

316 thaliana)::Bra012756:0-719 Bra012756 82 kDa 2 0 0 0
PREDICTED: Brassica napus 26.5
kDa heat shock protein,

317 mitochondrial (LOC106376590),  Bra021021 27 kDa 0 2 0 0
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318

319

320

MRNA ; PREDICTED: Brassica
napus 26.5 kDa heat shock
protein, mitochondrial
(LOC106404842), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 26.5
kDa heat shock protein,
mitochondrial (LOC106404842),
transcript variant X2, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea 26.5 kDa heat shock
protein, mitochondrial
(LOC106299182), MRNA ;
PREDICTED: Brassica rapa 26.5
kDa heat shock protein,
mitochondrial (LOC103871208),
mMRNA ; Similar to HSP26.5 26.5
kDa heat shock protein,
mitochondrial (Arabidopsis
thaliana)::Bra021021:0-232
Similar to At3g01520 Universal
stress protein A-like protein
(Arabidopsis
thaliana)::Bra026122:0-204 Bra026122
Similar to RPT2A 26S proteasome

regulatory subunit 4 homolog A

(Arabidopsis

thaliana)::Bra033654:0-901 Bra033654
PREDICTED: Brassica napus 60S
ribosomal protein L15-1
(LOC106440269), MRNA ;

Bra010723 (+3)

23 kDa

99 kDa

30 kDa
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321

322

323

PREDICTED: Brassica rapa 60S
ribosomal protein L15-1-like
(LOC103860880), mRNA ;
Similar to RPL15A 60S ribosomal
protein L15-1 (Arabidopsis
thaliana)::Bra010723:0-264
PREDICTED: Brassica napus
hsp70-Hsp90 organizing protein
3-like (LOC106362025), mRNA ;
PREDICTED: Brassica napus
hsp70-Hsp90 organizing protein 3
(LOC106402021), MRNA ;
PREDICTED: Brassica rapa
hsp70-Hsp90 organizing protein 3
(LOC103868140), MRNA ;
Similar to HOP3 Hsp70-Hsp90
organizing protein 3 (Arabidopsis
thaliana)::Bra018790:0-553
PREDICTED: Brassica napus 14-
3-3-like protein GF14 kappa
(LOC106347979), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus 14-
3-3-like protein GF14 kappa
(LOC106347979), transcript
variant X2, mRNA ; Similar to
GRF8 14-3-3-like protein GF14
kappa (Arabidopsis
thaliana)::Bra022594:0-223
PREDICTED: Brassica napus
dihydrolipoyl dehydrogenase 1,

Bra018790

Bra022594

Bra009942 (+1)

63 kDa

25 kDa

66 kDa
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chloroplastic (LOC106358154),
MRNA ; PREDICTED: Brassica
napus dihydrolipoyl
dehydrogenase 1, chloroplastic
(LOC106439448), transcript
variant X1, mRNA ;
PREDICTED: Brassica napus
dihydrolipoyl dehydrogenase 1,
chloroplastic (LOC106439448),
transcript variant X2, mRNA ;
PREDICTED: Brassica napus
dihydrolipoyl dehydrogenase 1,
chloroplastic (LOC106439448),
transcript variant X3, mRNA ;
PREDICTED: Brassica napus
dihydrolipoyl dehydrogenase 1,
chloroplastic (LOC106439448),
transcript variant X4, mRNA ;
PREDICTED: Brassica oleracea
var. oleracea dihydrolipoyl
dehydrogenase 1, chloroplastic
(LOC106328211), MRNA ;
PREDICTED: Brassica rapa
dihydrolipoyl dehydrogenase 1,
chloroplastic (LOC103859689),
transcript variant X1, mRNA ;
PREDICTED: Brassica rapa
dihydrolipoyl dehydrogenase 1,
chloroplastic (LOC103859689),
transcript variant X2, mRNA ;
PREDICTED: Brassica rapa

197



dihydrolipoyl
dehydrog::Bra009942:0-618
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S5 Table. List of protein sequences of identified vicilin, oleosin and oil-body proteins Brassica

rapa R-0-18 seed samples.

Protein name (identified in Brassica
rapa R-0-18) by LC-MS/MS

Amino acid length

Molecular weight (Da)

% identity
% coverage

Sequences (5'-3") in FASTA format

Identified vicilins

Bra014536 486

Bra025745 464

54,657.4

52,074.5
Da

100% with  40%
B. napus
vicilin-like

SSP

At3g22640

100% with  27%
B. napus
vicilin-like

SSP

At2928490

>Bra014536
MAINKLTITLFLLISLAVFHCLAFRVEVQE
FEPPRQEGQEGPGGGSGEGWDEEATKNP
YHFGOQWSFKNFFQSKDGEFVKMLPKEFTKRSS
TLFRGIENYRFLFQEMQOPNTFLVPHHLD
ADYVFLVVQGKGVIGFVTDTANESFQITKG
DVVRVPSSVTHFFANTNGTVPLRLAKIA
VPANVPGHFQVFFPAHSGFHQSYEFNGFSKD
VLTASFNIPEELLGRLIRGPQQEVGQGI
IRRVSPEQIKELTEHEHATSPSNKHKDKKD
KHKDKDRSTEFGSPFNLLTQDAIYSNNEG
RYHEAHPKRFSQLODLDIAVGWVNMTQGSL
FLPQYNSETTFVTEFVENGCARYEMASPY
TFQGEQQQOPWFGPGQEEEVEEEMSGQVHKI
VSRVCKGEVFILPAGHPFAILSQDENFV
AVGFGIHASNSTRTFLAGQODNMLSNINTVA
TRLSFGLGSKMAEKLETSONYSHFAPTT
PSHQFPEKPKPSFQSVFNLVGEF
>Bra025745
MEKNKRIFTFLLVIMFFHGVMMMRSIGYEG
EEEQGGGGRERGGFMMKESRQVIKSEGG
EMRVVISPRGRIIEKPMHIGFLTMEPKTLF
VPOQYLDSNLLIFIREATLGVICKDEFGE
KRLKGGDIYWIPAGSAFYLLNTGRGQRLHV
ICSIDPSQSLGFETFQPEFYIGGGPSSVL
AGFDPDTITSALNVSRPEVQQLMTSQVRGP
IVHITEHAPTMWTDFLGLRGEEKHKHLK
KLLEMKQGTSQEQEFNPWWSWKNIVSSILD
VTGEKNRGSGSSKCEDSYNIYDLKNDFE
NDYGWSKALDYDDYEPLRYSGVGVYLVNLT
AGSMMAPHMNPTATEYGIVLSGSGEIQV
VLPNGTSAMNMRVSPGDVEFWIPRYFAFCQI
ASRIAPFEFVGEFTTSAYKNRPQFLVGSN
SLLRSLNLTSLAMAFGVDEGTMKRFVEAQR
EAVILPTASAAPPHEGEPERFGSDHIFT
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Bra033857

Bra003060

Bra022682

576

502

657

65,332.1
Da

56,142.3
Da

83,300.9
Da

100% with 18%
B. napus
vicilin-like

SSP

At4g36700

98% with 3%
B. napus
vicilin-like

SSP

At4g36700

100% with 3%
B. napus
vicilin-like

SSP

At2g18540

>Bra033857
MIRFTVLSEFEVVEVLLEFACNESSAKTAKYD
KSDESVENDDLAAVPSCCGFSSPLLIKK
DOWKPIFANKFGQISTVQIGDGCGGMGPYK
IHSITLEPNALMLPLLLHSDMVFEVDSG
SGILNWVEAQATSTEIRLGDVYRLRPGTVE
YLOSKPVDIFLGTKLKIYATFSNSQECL
HDPCFGAYSSVTDLLEGFDETILKSAFGVP
EETIGLMRNRTQPPLIVHDMLTTPSEAN
TDTDTNTWPLQOQTRLLKLESGDASADSVENK
KVKKKKEKKEKKKKPKKATTENVEFESEP
DFQSPNGQTITINRKDLKVLQOGSMVGVSMV
NLTQGSMMGPHWNPWACEISVVVRGSGM
VRVLRNSISRSSSECKNMREFKVEKGDIFAV
PRLHPMAQMSEFLNDSLVEVGEFTTSAKNN
EPQFLAGKNSALWSLDREVLAASENVSSEM
IAGLLEAQKEAAVLGCPACAEGELEKLK
EDEEKKESPPQOPPOPFQPOQPPEEKPQQPP
QPFQPOPPOGEPQKPPQGEPQGPEKPEFQ
POPGOGEPQEPQOASMETKMRDEERKREEEE
AKKEEEERWKQEEKLWPTQPQWED
>Bra003060
MTKFTVLPLEVLLEFLVLLCTKSWAKSEEFD
ESSDEENDVAAVPSCCGESSPLLIKKDQ
WKPIFGTQFGOISTVQIGEGCGGMGPYKIH
SITLEPNALLLPLLLHSDMVFEFFVESGSG
ILNWVEAEPTSSEIRRGDVYRLRPGTVFEYL
QOSKPIDIFLGTKLRVYAIFSNTEECLHD
PCFGAYSSITDLLFGFDEAILQSAFGVPEE
IIGLMTNRTQPPLIVHDMLSTPGEANTY
TWQLOVQPRLLKLEFAGYVSAAEKKKKEKKT
KKAKTENVFESEPDFQSPSGRTITINRK
DLEVLSGSMVGVSMVNLTQASMMGPHWNPW
ACEISIVLKGSGMVRVLRSSISSTSSSS
SSSECKNMRFKVEEGDIFAVPRLHPMAQMS
FINESLVEFIGFTTSARNNEPQFLAGQRS
ALRLLDQEVLAASLNVSSVMIEGLLGAQKD
AVVLGCPYCAEGELEKLKVETEMKKRDD
ERKREEEEAKKEEEERRKREEEEEEEKQWP
PLPQQPPE

>Bra022682
MSKFTIIPLCLLTLFLCTNSEFSDONDGVPS
SOSPLLVKRHQRTQLVATEFGEISAVHI
GEEYTIQFITLEPNALLLPLLLHSDMVEEV
HTGSGVLNWVDEEKERTLELKRGDVERL
RYGTVFYLHCNLERDEVPEKLRVYAIFDVG
KCLSDQCLGAYSSIRDLLWGEFDEKTLRS
AFAVPKDVEFGRLRDAVKPPLITHAMPKNRT
QOGSEEETWGSRLAKLEFVRVEDSIVVDEK
DMDALKGSSFGVYMVNLTKGSMMGPHWNPN
ACEISIVLQGEGMIRVVNHPSYQSKNES
ERFMVEDGDVEVVPQFYPMAQLSEFVNSSEFM
FMGFSTSAKTNHPQFLVGONSVLKIEFNR
DVLATSEFNMRYATVERLLGAQKDGLLLECV
SCAEVELSRLMREIEERRRREEEETERR
KREEEEAKRQEEERRRREEEEAERKKKAEE
EARKREKEREREEEAAKRREEERRRREE
EEAERKRKEEEEARKREEERKREEEAAKKR
EEERRKREKEEEEARKREEAREREEEEA
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KKREEERRKREEEEAERKRRAEEEAREREE
EEAKKREEEKEAARRREEEREKEEEMAK
RREEERQRKEREDVERKKREEEEERKRREE
EAMRREEERKREEEAAKRAEEERRKREE
EAEHKKRPPPQGPQPPIHH

Identified oleosins

Bra019493

Bra000167

188

188

AOA078GH 180

K4

M4E9X1

AOA397K
W15

220

183

19,972.4
Da

19,879.9
Da

19,515.6
Da

23,024.7
Da

20,0002.4
Da

100% 44%
identity

with

Bra019493

:0-188

100% 46%
identity

with

Bra000167

100% 42%
identity

with

AO0A078G
HK4_BRA

NA

100% 50%
identity

with

BRARP

Oleosin

100% 36%
identity

with

AOA397K

>Bra019493 PREDICTED: Brassica
rapa oleosin S2-2
(LOC103854221), mRNA ; Similar
to S2 Oleosin S2-2 (Brassica
napus) : :Bra019493:0-188
MANVDRRVNVDRTDKGLQLQPQYEDRVGYG
YGYGGNTDYKSRGPSTNQIVALIAGVPIGG
SLLALAGLTLAGSVIGFMLSIPLFLLEFSPV
IVPAALTIGLAVTGILASGLFGLTGLSSVS
WVLNYIRGRSDTVPEQLDYAKRRMADAVGY
AGQKGKEMGQYVQDKAHEAHDTSLTTETNG
KARRAHIA

>Bra000167 PREDICTED: Brassica
oleracea var. oleracea oleosin
S2-2 (LOC106316842), mRNA ;
PREDICTED: Brassica rapa
oleosin S2-2 (LOC103837001),
mRNA ; Similar to S2 Oleosin
52-2 (Brassica

napus) : :Bra000167:0-188
MATVERRVQVDPTDKRIHLQPQYEGDVGYG
YGYGGRADYKSSGPSSNQIVALIVGVPVGG
SLLALAGLTLAGSVIGLMLSVPLFLLEFSPV
IVPAATTIGLAVTAILASGLFGLTGLSSVS
WVLNYLRGTSDTVPEQLDYAKRRMADAVGY
AGQKGKEMGQYVQODKAHEAHDTSLTTETTE
PGKTRRHT
>tr|AOAO78GHK4|AOAO78GHK4_BRAN
A Oleosin OS=Brassica napus
0X=3708 GN=BnaA08gl4540D PE=3
Sv=1
MADTARTHHDITSRDQYPILGRDRDQYPYG
RSDYQTSGQODYSKTRQIAKAATAVTAGGSL
LVLSSLTLVGTVIALTVATPLLVIFSPILV
PALITVALLITGFLSSGGFGIAAITVESWI
YKYATGEHPQGSDKLDSARMKLGTKAQDIK
DRAQYYGQQOHTGGEHDRDRTRGTHHTTTTT
>tr|M4E9X1|M4E9X1_BRARP
Oleosin OS=Brassica rapa
subsp. pekinensis 0X=51351
PE=3 SV=1
MADTHRVDRTDRHLQFQSPYEGGRVNIQFE
GAGGGYGQSGYGGGGGYGQSGYGGGGYKSM
MPESGPSSTQVISFLVGVPLVGSLLATAGL
LLAGSVIGLMISIPLFLLFSPVIVPAAITI
GLATTGFLTSGMFGLTGLSSISWVMNYLRR
TRGSVPDQLEYAKRRMADAVGYAGQKGKEV
GOQFVQDKAHDAKQYDISKPHDTTTTTTTTT
KGLETRTAAA

>tr |AOA397KW15[AOA397KW1S5 BRAC
M Oleosin OS=Brassica
campestris 0OX=3711
GN=BRAA03T14647Z PE=3 SV=1
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AO0A397Z7]

8

M4DBKG6

M4EI43

Bra035756

193

195

211

205

20,790.6
Da

21,511.9
Da

22,095.6
Da

21734.5
Da

W15 BRA
CM
Oleosin

100%
identity
with
A0A397Z
ZI8_BRA
CM
Oleosin

100%
identity
with
M4DBK6_
BRARP
Oleosin

100%
identity
with
M4EI43 B
RARP
Oleosin

100%
identity
with
Bra035756

24%

44%

35%

24%

MTDTARTHHDITTRDQYPMMGRDRDQYATT
GRDQYQOGYGQODYSKSRQTAKAATAVTAGGS
LLVLSSLTLVGTVIALIVATPLLVIFSPIL
VPALITVALLITGFLSSGGFGIAAITVESW
IYKYATGEHPKGSDKLDSARMKLGSKAQDM
KDRAHYYGQQHTGGEHVNTDYRNTDRDRTR
GTT
>tr|AOA397ZZI8|AOA397ZZI8_BRAC
M Oleosin OS=Brassica
campestris 0OX=3711
GN=BRARA_C02941 PE=3 SvV=1
MADVRTHAHQVQVHPLRQQEGGIKVVYPQS
GPSSTQVLAVIAGVPVGGTLLTLAGLTLAG
SVIGLMLAFPLFLIFSPVIVPAAFVIGLAM
TGFMASGAIGLTGLSSMSWVLNHIRRVRER
MPDELEEAKQRLADMAEYVGQRTKDAGQTT
EEKAHDVRESKTYDVRDRDTKGHTATGGDR
DTKTTREVRVATT
>tr|M4DBK6|M4DBK6_BRARP
Oleosin OS=Brassica rapa
subsp. pekinensis 0X=51351
PE=3 SvV=1
MTDTARTHHDITSRDQYPRDRDQYSMIGRD
RDKYSMIGRDRDQYNMYGRDYSKSRQIAKA
VTAVTAGGSLLVLSSLTLVGTVIALTVATP
LLVIFSPILVPALITVALLITGFLSSGGFG
TAATTVESWIYKYATGEHPQGSDKLDSARM
KLGGKVQDMKDRAQYYGQOQHTGGYGQQQTG
GEHDRDRTRGTQHTT
>tr|M4EI43|M4EI43 BRARP
Oleosin OS=Brassica rapa
subsp. pekinensis 0X=51351
PE=3 SV=1
MADTHRVDRTDRHLQFQSPYEGGRVNIQYE
GGGGAGGYGGGRGGGYGAGGYKSMMPERGP
SSTQVLSFLVGVPIVGSLLATAGLLLAGSV
IGLLISIPLFLLFSPVIVPAALTIGLAATG
FLASGMFGLTGLSSVSWVMNYLRGTRKSSV
PEQLEYAKKRMADAVGYAGQKGKEMGQHVQ
NKAQEAKQYDISKTHDTTTKGHETTQRTAA
A

>Bra035756 PREDICTED: Brassica
napus oleosin 14.9 kDa
(LOC106375666), mMRNA ;
PREDICTED: Brassica napus
oleosin 14.9 kDa
(LOC106402530), mRNA ;
PREDICTED: Brassica rapa
oleosin 14.9 kDa
(LOC103864856), mRNA ; Similar
to OL3 Oleosin 14.9 kDa
(Arabidopsis
thaliana) : :Bra035756:0-205
MKTFSTRGTDKQRGLTSFLPISLIHISSLL
TPNILLSNLPLLSSSIFVSERSQQESMANQ
TRTHQDVIVRDSRSTLDRDHPKTGAQMVKV
ATGVAAGGSLLVLSGLTLAGTVIALAVATP
LLITFSPVLVPAVITVVLIITGFLASGGFG
TAATTAFSWLYRHMTGSGSDQKIESARMKV
GSRGYDTKSGQHNIGVHQQHQOQAAS
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Bra032113

166

18,301.4
Da

Identified oil-body proteins

Bra036039

Bra036099

264

562

30,002.6
Da

27,737.6
Da

100%
identity
with
Bra032113

100%
identity
with
Bra036039

100%
identity
with
Bra036099

19%

35%

56%

>Bra032113 Brassica oleracea
HDEM genome, scaffold: C8 ;
Brassica rapa genome,
scaffold: A08 ; PREDICTED:
Brassica napus major oleosin
NAP-II-1like (LOC106419670),
mRNA ; PREDICTED: Brassica
napus major oleosin NAP-II-
like (LOC111208674), mRNA ;
PREDICTED: Brassica oleracea
var. oleracea major oleosin
NAP-II-1like (LOC106319905),
mRNA ; PREDICTED: Brassica
rapa oleosin 16 kDa-like
(LOC103832967), mRNA ; Protein
of unknown
function::Bra032113:0-166
MADRTSPSHIQQRPYGSPIAPPRGNNINHP
TASFLRQLOSQOSPEHSRQREFGLLAFFISGG
ILLLLTGITVTAFVLGFIAFLPIIIISSPI
WIPLFLLVTGFLSVAGFLFSTAIVMSWMYR
YFKGMHPVGSEQVDYARSRIYDTAAHVKDY
AGGYFHGKLKDAAPGA

>Bra036039 PREDICTED: Brassica
napus oil body-associated
protein 1A (BNAA10G03690D),
mRNA ; PREDICTED: Brassica
napus oil body-associated
protein 1A (BNACO05G03600D),
mRNA ; PREDICTED: Brassica
oleracea var. oleracea
uncharacterised LOC106294119
(LOC106294119), mRNA ;
PREDICTED: Brassica rapa oil
body-associated protein 1A
(LOC103844119), mRNA ; Protein
of unknown

function: :Bra036039:0-264
MEFFFTIRLNNSRDREGSRESICAMEKAVHL
STKAGPEVPGEPTKMGTSMVDSAAAAVQSFE
TPINQIHQHLCAFHFYAYDMTRQVEAHHFEC
GHINEDMRQCLIYDGPDANARLIGLEYIVS
EKLFMTLPDDEKKLWHTHEWEVKGGEFLFMP
GVPEPIQROQDLEIVAKTYGKVYHFWQVDLG
HELPIGLPNIMMAVTRDGQLYPEMVKETEK
KFGISIDKERESRAYMTGPDHGIHPLANGG
GKGLKLEMREVDIKPVESVPRVFV
>Bra036099 PREDICTED: Brassica
napus putative 1-
phosphatidylinositol-3-
phosphate 5-kinase FAB1D
(LOC106371146), mRNA ; Similar
to FABID Putative 1-
phosphatidylinositol-3-
phosphate 5-kinase FAB1D
(Arabidopsis
thaliana) : :Bra036099:0-562
MEEAAERLRQFLLTSANSLGIKDDWIIPCA
DLLEIVAKERDGLHNYIKFKCVATSDSPSL
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FYGLVFTKAPLDENMPALIIPTNLLVWEGS
LDMDKEDKSAVSETYTLLDQYPVNVVMVEG
SISEEYKGYFLSREITAVONMKRRLQRYPS
LGYSCTALRCEKTIESLNDPINEKPLMELD
GCGSLTILLKGSSTAELKLMKRMLKTGYNQ
FRNELLSSDYFLVALPPSKITPWEMDGGQD
EVVTIREEEVSSYIAYSLQOQVHDESSESRP
KSSVFCQOHRDSFHELRSKCNMTESQYISSL
SRCDTWEAKGGKSGALFAKSRDTRLIIKET
NQAEFESFAKFGPMYFEYMKEANKTEFLTKI
YGVYKVTLGOAKFLMVMENLNEDRRIAMQY
DLKGLVHGRLAPDSAQVRLDONFLNDMKRL
RLHLNPYLKQDLQTVIRNDTAFLSGINVMD
YSLLVGVDMENHELVCGIIDYLAPYSLKKK
LETVGKSLLLLGKETRPTVIRPSEYKKREV
DFMVKQFLGEIDLRTKVKELEQQLRKERDA
RLDAEKRLEELNKKKPIRSRSF

List of protein sequences of identified vicilin, oleosin and oil-body proteins in Brassica rapa R-0-18 seed samples

using liquid chromatography—mass spectrometry (LC-MS/MS) analysis.
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S6 Table. Three dimensional models of vicilin candidate proteins.

3D model for Brassica rapa R-0-18 Template Segence  GMQE QMEAN Oligo-
Identity State

Brassica rapa R-0-18 vicilin-1

3smh.1.A 3451% 0.57 -1.57 Homo-

(Allergen Ara trimer
h 1, clone (matchi
P41B) ng
predicti
on)
2ea7.1.A 34.55% 0.58 -2.18 Homo-
(Adzuki Bean trimer
7S globulin- (matchi
1) ng
predicti
on)
4lej.1 30.38% 0.50 -2.35 Homo-
(Korean pine trimer
vicilin) (matchi
ng
predicti
on)
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5elr.1.A 37.32% 0.56 -2.13 Homo-
(pecan 7S trimer
vicilin) (matchi
ng
predicti
on)
4lej. 1. A 24.59% 0.51 -2.96 Homo-
(Korean pine trimer
vicilin) (matchi
ng
predicti
on)
2ea’.l.A 20.22% 0.51 -3.99 Homo-
(Adzuki Bean trimer
7S globulin- (matchi
1) ng
predicti
on)
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3smh.1.A 21.22% 0.49 -4.49 Homo-
(Allergen Ara trimer
h 1, clone (matchi
P41B) ng
predicti
on)
5elr.1.A 22.65% 0.49 -4.46 Homo-
(pecan 7S trimer
vicilin) (matchi
ng
predicti
on)
3smh.1.A 21.19% 0.41 -3.52 Homo-
(Allergen Ara trimer
h 1, clone (matchi
P41B) ng
predicti
on)

207



4lej.1.A 23.37% 0.40 -4.68 Homo-
(Korean pine trimer
vicilin) (matchi
ng
predicti
on)
5elr.1.A 21.62% 0.40 -4.97 Homo-
(pecan 7S trimer
vicilin) (matchi
ng
predicti
on)
4lej. 1A 22.99% 0.46 -3.88 Homo-
(Korean pine trimer
vicilin) (matchi
ng
predicti
on)
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2ea’.1l.A 22.04% 0.48 -3.64
(Adzuki Bean

7S globulin-

1)

3smh.1.A 25.54% 0.42 -4.44
(Allergen Ara

h 1, clone

P41B)

4lej.1 27.65% 0.41 -5.17
(Korean pine
vicilin)

Homo-
trimer
(matchi
ng
predicti
on)

Homo-
trimer
(matchi
ng
predicti
on)

Homo-
trimer
(matchi
ng
predicti
on)
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Predicted vicilin-5, Brassica rapa R-0-18

3smh.1.A 29.11% 0.24 -3.78
(Allergen Ara
h 1, clone

P41B)

2ea7.1.A 27.10% 0.26 -4.96
(Adzuki Bean
7S globulin-

1)

3s7i.1 (Major 29.45% 0.23 -4.47
Peanut
Allergen Ara

h 1)

Homo-
trimer
(matchi
ng
predicti

on)

Homo-
trimer
(matchi
ng
predicti

on)

Homo-
trimer
(matchi
ng
predicti

on)
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4lej.1 30.45% 0.26 -5.08 Homo-

(Korean pine trimer

vicilin) (matchi
ng
predicti
on)

Three dimensional models of vicilin candidate proteins identified in the seed samples using liquid
chromatography-mass spectrometry (LC/MS) analysis. Analysis found in at least 3 out of 4 biological replicates
with at least 2 unique peptides and a p value of < 0.05 using Brassica rapa R-0-18 database. The candidate proteins
were identified according to the method described in (Rahman et al., 2020a). The three dimensional models are
cyphered using the automated SWISS-MODEL server homology modelling pipeline. The GMQE (Global Model
Quality Estimation) was based on the QSQE (Quaternary Structure Quality Estimation) while local estimates of
the model quality based on the QMEAN (Qualitative Model Energy Analysis) scoring function, both were used

for the model rankings. The sequence identity represents target—template sequence identity.
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S7 Table. List of protein sequences Arabidopsis thaliana oleosins representing four different lineages.

Representing

Arabidopsis
thaliana Molecular
Lineages oleosin weight Sequences

>trlQIMIALIQIMIAL_ARATH F27J15.22 OS=Arabidopsis thaliana OX=3702 GN=At1g48990 PE=1 SV=1
MADRTNPSSHTQQRPIYNSTTVPRSNTTTNHPLSSLLRQLLQSQSPNHSGQLFGFLAFFI
SGGILLLLTGITVTAFVLGFIAFLPLIISSPIWIPLFLIVTGFLSLAGLILATGAVVSW

] AtOLES 169 LYRYFKGMHPLRSDQVDYARSRIHDTAAHVKDYAGGYFHGTLKDAAPGA
>sp|Q42431|OLEO4_ARATH Oleosin 20.3 kDa OS=Arabidopsis thaliana OX=3702 GN=0OL2 PE=2 SV=1
MANVDRDRRVHVDRTDKRVHQPNYEDDVGFGGYGGYGAGSDYKSRGPSTNQILALIAGVP
IGGTLLTLAGLTLAGSVIGLLVSIPLFLLFSPVIVPAALTIGLAVTGILASGLFGLTGLS
SVSWVLNYLRGTSDTVPEQLDYAKRRMADAVGYAGMKGKEMGQYVQDKAHEARETEFMTE

SL AtOLE4 191 THEPGKARRGS
>tr|Q494N8|Q494N8_ARATH Oleosin OS=Arabidopsis thaliana OX=3702 GN=At2g25890 PE=1 SV=1
MADHQQHQQQQQPIMRSLHESSPSTRQIVRFVTAATIGLSLLVLSGLTLTGTVIGLIVAT
PLMVLFSPVLVPAVITIGLLTMGFLFSGGCGVAAATALTWIYKYVTGKHPMGADKVDYAR

SH AtOLEO6 149 MRIAEKAKELGHYTHSQPQQTHQTTTTTH
>tr|Q42574|Q42574_ARATH Oleosin OS=Arabidopsis thaliana OX=3702 GN=ATGRP19 PE=1 SV=1
MFEIQAVFSAGVALALLTFAGITLGGSVVACIISTPLFVIFSPVLVPATIATTLLASGF

T AtOLE13 106 TASGSFGATAFTILSWLYKKRTGRDLPKIPGLTPPAPASNPAGSGV

Adapted from (Chen et al., 2019).



S8 Table. Status of B. rapa R-0-18 putative napins corresponding to the identified proteins.

Sl

Brassica rapa

Protein name

Length

Status of putative napins corresponding to
the identified proteins using LC-MS/MS

R-0-18

1

Candidate napin 1

Candidate napin 2

Candidate napin 3

Candidate napin 4

Candidate napin 5

Bra041165

Bra022319

Bra022317

Bra001100

Bra029497

178

166

135

121

546

Identified in LC-MS/MS data.
BraA03000889: 100% cov and 87.0% pid,
BraA01001883: 100% cov and 93.9% pid.
Bra041165: 88.2 % cov and 51.3% pid,
BraA03000889: 94.6 % cov and 47.7% pid,
BraA01001883: 94.0 % cov and 94.0% pid.
Bra041165: 74.2 % cov and 65.7% pid,
BraA03000889: 98.5 % cov and 49.7% pid,
BraA01001883: 97.0 % cov and 50.0% pid.
Bra041165: 68.0 % cov and 62.3% pid,
BraA03000889: 100 % cov and 41.3% pid,
BraA01001883: 99.2 % cov and 42.5% pid.
Bra041165: 99.4 % cov and 29.6% pid,
BraA03000889: 98.4 % cov and 30.3% pid,
BraA01001883: 99.4 % cov and 30.9% pid.

Chiifu

6

10

11

12

13

Candidate napin 1

Candidate napin 2

Candidate napin 3

Candidate napin 4

Candidate napin 5

Candidate napin 6

Candidate napin 7

Candidate napin 8

BraA03005709

BraA01002186

BraA01001885

BraA01001883

BraA01001886

BraA01001887

BraA03005713

BraA03000889

173

179

180

180

179

182

158

184

Bra041165: 95.5 % cov and 71.3% pid,
BraA03000889: 92.9 % cov and 67.7% pid,
BraA01001883: 94.4 % cov and 69.4% pid.
Bra041165: 100 % cov and 99.4% pid,
indicating identified in LC-MS/MS data.
BraA03000889: 97.3 % cov and 89.1% pid,
BraA01001883: 99.4 % cov and 94.4% pid.
Bra041165: 100 % cov and 94.4% pid,
BraA03000889: 97.8 % cov and 92.9% pid,
BraA01001883: 100 % cov and 96.7% pid
indicating identified in LC-MS/MS data.
Identified in LC-MS/MS data,

Bra041165: 100 % cov and 93.9% pid,
BraA03000889: 97.8 % cov and 92.9% pid.
Bra041165: 99.4 % cov and 93.3% pid,
BraA03000889: 97.3 % cov and 92.9% pid,
BraA01001883: 99.4 % cov and 95.6% pid
indicating identified in LC-MS/MS data.
Bra041165: 99.4 % cov and 90.7% pid,
BraA03000889: 98.4 % cov and 92.4% pid,
BraA01001883: 99.4% cov and 94.5% pid.
Bra041165: 88.2 % cov and 53.6% pid,
BraA03000889: 85.3 % cov and 50.0% pid,
BraA01001883: 87.2 % cov and 52.5% pid.
Identified in LC-MS/MS data.

Bra041165: 100% cov and 87.0% pid,
BraA01001883: 100 % cov and 92.4% pid.



14 Candidate napin 9 BraA08002165 171 Bra041165: 94.9 % cov and 64.4% pid,
BraA03000889: 92.4 % cov and 57.8% pid,
BraA01001883: 93.9 % cov and 62.1% pid.

15 Candidate napin ~ BraA03000890 76 Bra041165: 42.7 % cov and 94.7% pid,
10 BraA03000889:41.3 % cov and 98.7% pid,
BraA01001883: 42.2 % cov and 94.7% pid.

16 Candidate napin ~ BraA01001889 325 Bra041165: 99.4 % cov and 48.2% pid,
11 BraA03000889: 98.9 % cov and 49.2% pid,
BraA01001883: 99.4 % cov and 50.3% pid.

Status of B. rapa putative napins characterised in (Rahman, Baten, et al., 2020) corresponding to the identified proteins
using LC-MS/MS analysis in B. rapa R-0-18 seeds. Bra041165 (length 178), BraA03000889 (length 184) and
BraA01001883 (length 180) are the identified napin in B. rapa R-0-18 seed using LC-MS/MS analysis. Cov=coverage,
pid=percent identity. The coverage and percent identity among the putative napins characterised in (Rahman, Baten, et al.,
2020) and the napin sequences identified in B. rapa R-0-18 seeds using LC-MS/MS analysis (S4 Table) were determined
using Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/) (Madeira et al., 2019) and MView (Brown et al., 1998)
tools. The proteins that had complete match in LC-MS/MS analysis are marked as “ldentified in LC-MS/MS data” and

those which had over 95.0%pid are referred as “indicating identified in LC-MS/MS data”.



S9 Table. Sequence analysis outcome of the identified 7S globulin-like vicilins.

Amino acid  Bra014536 Bra025745 Bra033857 Bra003060 Bra022682  Side % count

Chain

Acidity /

Basicity
A=Ala 26 22 32 27 43 Neutral 5.584512
C=Cys 3 4 10 10 8 Neutral 1.303053
D=Asp 16 18 26 18 21 Acidic 3.685778
E=Glu 33 35 51 52 143 Acidic 11.69025
F=Phe 47 28 32 26 25 Neutral 5.882353
G=Gly 39 47 35 32 25 Neutral 6.626955
H=His 19 10 6 6 12 Basic

(weakly) 1.973194
I=lle 19 29 22 25 17 Neutral 4.169769
K=Lys 26 21 48 33 53 Basic

(weakly) 6.738645
L=Leu 33 36 46 51 45 Basic 7.855547
M=Met 8 20 17 15 16 Neutral 2.829486
N=Asn 25 17 22 15 16 Neutral 3.536858
P=Pro 29 25 50 29 22 Neutral 5.770663
Q=GlIn 31 16 37 20 18 Neutral 4.54207
R=Arg 18 25 19 22 92 Basic

(strong) 6.552494
S=Ser 36 37 46 48 32 Neutral 7.408786
T=Thr 29 24 27 25 19 Neutral 4.61653
V=Val 35 28 35 33 37 Neutral 6.254654
W=Trp 4 7 9 8 4 Neutral 1.191363
Y=Tyr 10 15 6 8 9 Neutral 1.787044
Residue 486 464 576 502 657 - 100
Molecular 54657.59 51927.33 64442.47 56141.32 78666.16 - -
weight
Isoelectric 6.9 6.19 5.2668 4.8806 5.3778 - -
point
Amino acid composition and isoelectric point of 7S globulin type Vvicilins were calculated using

(https://mww.ebi.ac.uk/Tools/seqstats/emboss_pepstats/, 30/08/2020). % amino acid count is calculated from total number

of amino

acids

of

five

vicilins.

Side

chain

(http://lwww.thinkpeptides.com/aminoacidproperties.html, 30/08/2020).

acidity

/

basicity

is from
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