Variations in the proteome along the yellow pea
processing chain

Aicha Asma Houfani?, Praiya Asavajaru®, Jogindh Sivakumar Suganthi?, Richard Hailin Huang®, Prem
Prakash DasP, Prerana Balasubramaniania, Brittany Polley®’, Peng Gao’, Pankaj Bhowmik®,
Nandhakishore Rajagopalan®d, Anusha G. P. Samaranayaka®, Derek R. Dee?

a%Food, Nutrition and Health, Faculty of Land and Food Systems, The University of British Columbia,
2205 East Mall, Vancouver, British Columbia V6T 1Z4, Canada

bAquatic and Crop Resource Development Research Centre, National Research Council Canada, 110
Gymnasium Place, Saskatoon, SK, S7TN 0W9, Canada

‘Redshift BioAnalytics, Inc., Boxborough, MA, 01719, United States. Present address: The City College
of New York, Chemistry and Biochemistry, 160 Convent Avenue New York, NY, US 10031

dUniversity of Saskatchewan, Department of Chemical and Biological Engineering, 57 Campus Drive,
Saskatoon, SK, Canada, S7N 5A9, Canada

®National Research Council of Canada Industrial Research Assistance Program, 110 Gymnasium Place,
Saskatoon, SK, S7N 0W9, Canada



0.2 — DFC (averaged) —DFC (averaged)

/;_0.18 0.02
80.16
80.14- 50.015-
9] ©
£0.12- b
2 -
2041 Na 0.01 -
)
3 0.08 i
g 0.06- 0.005
0.04-
0.02 ) ) ) ) 0 ) ]
1700 1680 1660 1640 1620 1600 1700 1680 1660 1640 1620 1600
Wavenumber (1/cm) Wavenumber (1/cm)
50% == DFC (averaged)
S
Z40%
o
50.015

n

10

_.
2
ES

HOS Fracti

A

PA

Wavenumber (1/cm) beta unord alpha turn beta-aggr.

a
=

N = 35%
X 2
[\ £30%
| o]
O 25%.
{ \ g
§20%
LES 10%-
1700 1680 1660 1640 1620 1600 - .

o

Figure S1. RedShiftBio delta Data processing workflow from absolute spectra to HOS. (A) Example
absolute absorbance spectrum for DFC. This spectrum was converted to the similarity spectrum (B) by
taking its second derivative and then inversed and baseline-subtracted. (C) The similarity spectrum was
fitted with the 13 Gaussians from Table S2 at their assigned positions with a +1 wavenumber window and
a maximum FWHM of 6 wavenumbers. (D) HOS values were calculated as the area(s) of the Gaussian(s)
of the same structural type over the total area of the entire fitted curve.
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Figure S2. SDS-PAGE of pea protein fractions. Molecular-weight markers (kDa) are shown beside each
panel. Major bands corresponding to storage proteins (vicilin, convicilin, legumin acidic/basic subunits),
lipoxygenase (LOX) and albumins are annotated on the concentrate gel.
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Figure S3. Log-transformed ranked abundance plots. Proteins quantified by DIA-LC-MS/MS were
ordered by their percent abundance in native pea flour, and the same rank order was then applied to
every sample and plotted as log (abundance).



Table S1. Peak assignments for Gaussian curve fitting

Wavenumber (cm™) Secondary Structure
1610 Beta-aggregate
1618 Beta-sheet
1624 Beta-sheet
1632 Beta-sheet
1638 Beta-sheet
1642 Beta-sheet
1650 Unordered
1656 Alpha-helix
1666 Turn
1672 Turn
1680 Turn
1688 Turn

1695 Beta-sheet




Table S2. Secondary structure characterization of pea flours, pea protein concentrates and pea protein isolates

Flours Concentrates Isolates

Untreated RF Treated IR Treated Untreated RF Treated IR Treated Untreated RF Treated IR Treated

(DMF) (RFF) (MCF) (DFC) (RFDFC) (MCDFC) (WED) (RFWEI) (MCWEI)
FTIR, Beta (%) 40.03+0.69 36.23+2.08 32.42+0.83 42.57+1.53 35.34+1.39 29.54+1.03  43.88+0.46 44.95+1.15 44.04+0.50
FTIR, Unord (%) 10.69+1.13 9.09+1.02 9.57+0.20 9.16+1.02 8.87+1.36 9.47+0.77 6.16+0.27 5.63+1.31 5.84+0.78
FTIR, Alpha (%) 5.86+0.51 6.24+0.77 5.13+1.05 4.83+0.73 5.80+1.68 4.33+0.14 6.40+0.56 5.45+0.58 5.99+0.54
FTIR, Turn (%) 29.42+0.55 29.55+1.13 29.11+0.85 26.97+2.00 26.12+0.46 26.82+0.26  27.67+0.72 28.61+2.01 28.49+0.60
FTIR, Beta-Ag (%) 14.00+0.87 18.89+1.00 23.78+0.76 16.47+0.65 23.87+0.72 29.83+0.63  15.88+0.52 15.36+1.78 15.64+0.24
MMS, Beta (%) - - - 36.55+0.13 35.92+0.07 35.09+0.13  35.90+0.29 36.11+0.18 35.37+0.11
MMS. Unord (%) - - - 9.66+0.10 8.18+0.12 7.51+0.09 8.33+0.20 8.17+0.13 8.18+0.14
MMS, Alpha (%) - - - 15.62+0.09 12.63+0.04 13.00+0.01 14.62+0.03 13.17+0.06 13.02+0.07
MMS, Turn (%) - - - 35.63+0.13 37.75+0.08 38.83+0.09  35.15+0.07 36.82+0.18 37.77+0.05
MMS, Beta-Ag (%) - - - 2.54+0.21 5.53+0.12 5.56+0.08 6.00+0.17 5.73+0.10 5.66+0.10

Values are given as the mean =+ standard deviation (n = 3).



Table S3. Key pea-seed protein POI and their number of IDs in UniProt (Pisum sativum)

POI UniProt entries
Pisum sativum (Garden
pea)
Vicilin 12
Provicilin 2
Convicilin 12
Legumin 15
Albumin 40
Lipoxygenase 74
Lipid-transfer protein 57
Lectins 85
Protease inhibitors 50

Table S4. Significant single-protein correlates of functional attributes across pea processing fractions

#Significant hits
Covariate Correlation Adj P value POI included
<0.05
Hydrophobicity Yes 34 None
Lipoxygenase activity Yes 60 Legumin and lipid transfer proteins (not LOX)
Trypsin inhibitor Yes 59 Lipid-transfer proteins (no protease inhibitors)
Water holding capacity Yes 46 Lipid-transfer proteins
Oil holding capacity No 0 None
Protein solubility pH 3 Yes 1,965 Legumin, vicilin, convici.lin, lipid-transfer proteins, lectins
and lipoxygenases
Protein solubility pH 7 Yes 44 Legumin and lipid-transfer proteins
coifjriri‘zljﬁglﬁ 3 Yes 24 Lipid-transfer proteins, legumin
coi::ﬁ:rg‘::il;l:llg?l 7 Yes 15 Legumin and lipid-transfer protein
Foam capacity Yes 1 None (hit = Peptidase A1 domain-containing protein)
Foam stability 30min Yes Legumin

Table S5. Densitometry analysis of SDS-PAGE to compare 7S and 118 protein content

(}/f)) (o(/i : (; ) L/V+C) LV (V+C)L VIL
DMF 0 8 24 0.48 0.57 2.1 1.7
RFF 0 9 26 0.53 0.64 1.9 1.6
MCF 0 7 31 0.66 0.76 1.5 13
DFC 44 1 2 0.39 0.50 25 2.0
RFDFC 45 10 27 0.49 0.60 2.0 1.7
MCDFC 44 8 31 0.58 0.70 1.7 1.4
WEI 55 9 27 0.42 0.49 2.4 2.0
RFWEI 54 10 30 0.47 0.56 2.1 1.8
MCWEI 50 9 41 0.70 0.83 1.4 12

V = vicilin + vicilin fragments, C = convicilin, L = legumin acidic + basic subunits



Table S6. LC-MS/MS determined abundance of 7S and 11S protein groups across processing conditions

v C L

sum intensity  sum intensity  sum intensity LAV+C) Lv (V+O/L V/L
DMF 642787703 727536164 269416617 0.20 0.42 5.1 24
RFF 776451843 845536416 275116493 0.17 0.35 59 2.8
MCF 800252462 800910314 281382578 0.18 0.35 5.7 2.8
DFC 856655713 866920879 307482077 0.18 0.36 5.6 2.8
RFDFC 962255337 873378624 321824384 0.18 0.33 5.7 3.0
MCDEFC 929634906 903885040 299688438 0.16 0.32 6.1 3.1
WEI 771344850 916125373 387799723 0.23 0.50 4.4 2.0
RFWEI 1479750764 1792495788 527268322 0.16 0.36 6.2 2.8
MCWEI 2083287057 1876240168 859845858 0.22 0.41 4.6 24

V = vicilin; C = convicilin; L = legumin



