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SUPPLEMENTS

Protein glycation and drought response of pea (Pisum sativum L.) root nodule proteome:
a proteomics approach

Julia Shumilina, Daria Gorbach, Veronika Popova, Alexander Tsarev, Alena Kusnetsova,
Maria Grashina, Mandy Dorn, Elena Lukasheva, Natalia Osmolovskaya,

Ekaterina Romanovskaya, Vladimir Zhukov, Christian lhling, Tatiana Grishina,

Tatiana Bilova, and Andrej Frolov

Fig. S1-1. The electropherograms of the total protein preparations, isolated from P. sativum nodules, before (A)
and after tryptic digestion (B). M denotes the molecular weight marker (Marker/Page Ruler #26619, Thermo fisher
scientific, Bremen, Germany); 1-3: protein samples obtained from the root nodules of untreated SGE pea plants;
4-6: protein samples obtained from the root nodules of PEG-treated SGE pea plants (i.e. those subjected to osmotic
stress). The gels were stained with colloidal Coomassie G-250.
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Fig. S1-2. The numbers of individual Pisum sativum (A) and Rhizobium leguminosarum (B) peptides, identified in
the control (C) and drought-treated (stressed, S) groups. The data were acquired by nanoHPLC-LIT-Orbitrap-MS
operated in the positive DDA mode. Identification of peptides and annotation of proteins relied on Sequest search
against P, sativum (Kreplak et al. 2019) and R. leguminosarum (Afonin et al. 2017) sequence databases in Proteome
Discoverer 2.1 software with implementation of characteristic modification-specific increments.
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Fig. S1-3. The numbers of individual Pisum sativum (A) and Rhizobium leguminosarum (B) proteins, identified in
the control (C) and drought-treated (stressed, S) groups. The data were acquired by nanoHPLC-LIT-Orbitrap-MS
operated in the positive DDA mode. Identification of peptides and annotation of proteins relied on Sequest search
against P sativum (Kreplak et al. 2019) and R. leguminosarum (Afonin et al. 2017) sequence databases in Proteome
Discoverer 2.1 software with implementation of characteristic modification-specific increments.
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Fig. S1-6. Total numbers of oxidized (A) and glycated (B) peptides iden- A

tified by nanoLC-MS-based proteomics analysis of pea (P. sativum) nod-

ule protein tryptic digests obtained from control (C) and PEG-treated

(stressed, S) plants. The data were acquired by nanoHPLC-LIT-Orbitrap-

MS operated in the positive DDA mode. Identification of glycated pep- C S
tides and annotation of glycated proteins relied on Sequest search against

pea (P sativum) sequence database (Kreplak et al 2019) in Proteome Dis-

coverer 2.1 software with implementation of characteristic modification-

specific increments.

w
(@]

(@]
N
o
N
w
(@]
w

Fig. S1-7. Total numbers of peptides, identified as mono (A,D)-, doubly (B,E), triply (C,F) oxidized and kynurenin-
containing (G,F) at tryptophan residues by nanoLC-MS-based proteomics analysis of Pisim sativum (A-D) and Rhi-
zobium leguminosarum (E-H) nodule protein tryptic digests obtained from control (C) and PEG-treated (stressed, S)
plants. The data were acquired by nanoHPLC-LIT-Orbitrap-MS operated in the positive DDA mode. Identification
of glycated peptides and annotation of glycated proteins relied on Sequest search against pea (P, sativum, Kreplak et
al 2019) and rhizobial (R. leguminosarum, Afonin et al. 2017) sequence database in Proteome Discoverer 2.1 soft-
ware with implementation of characteristic modification-specific increments.
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A Fig. S1-8. Total numbers of oxidized (A) and glycated (B) peptides iden-
tified by nanoLC-MS-based proteomics analysis of rhizobial (R. legumi-
nosarum) nodule protein tryptic digests obtained from control (C) and
PEG-treated (stressed, S) plants. The data were acquired by nanoHPLC-

= s LIT-Orbitrap-MS operated in the positive DDA mode. Identification of
glycated peptides and annotation of glycated proteins relied on Sequest
search against R. leguminosarum sequence database (Afonin et al. 2017)
in Proteome Discoverer 2.1 software with implementation of characteris-
B tic modification-specific increments.
C S

Fig. §1-9. Normalized abundance box plots corresponding to the rhizobial (Rhizobium leguminosarum bv. viciae)
proteins identified as differentially regulated in presence of osmotic stress. Label-free quantification relied on the
Progenesis QI software and ANOVA one-way dispersion analysis accomplished for integral protein content. The q
values were obtained with one-way ANOVA dispersion analysis using Progenesis QI software.
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Fig. S1-10. Normalized abundance box plots corresponding to the pea (Pisum sativum) proteins identified as dif-
ferentially regulated in presence of osmotic stress. Label-free quantification relied on the Progenesis QI software and
ANOVA one-way dispersion analysis accomplished for integral protein content. The q values were obtained with
one-way ANOVA dispersion analysis using Progenesis QI software.
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Table S1-1. Protein concentrations and yields acquired for the isolates obtained from the root nodules of the control
and drought-treated pea plants

Yields of the
Name Concentration (mg/ml) SsD % Freshweight (g) protein extraction

(mg/g)
Twt 2.27 0.54 23.84 0.073 31.2
Control 2wt 1.84 0.38 20.42 0.069 26.6
3wt 1.37 0.15 11.21 0.056 24.4
Twt 2.62 1.00 38.37 0.084 31.2

Drought stress 2wt 1.72 0.46 26.95 0.0108 159.3
3wt 0.87 0.13 14.49 0.095 9.2




