Fermented soy-derived bioactive peptides selected by a molecular docking
approach show antioxidant properties involving the Keap1/Nrf2 pathway in
a cellular model
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Table S1. Analysis of the antioxidant activity of 5-30% ACN in vitro and in a cellular model. ABTS and DPPH
assays were performed for in vitro analysis and values were indicated respectively as TEAC (uM Trolox C)
and percentage of DPPH scavenging inhibition. MTT test was carried out in order to evaluate cell viability in
Caco-2 cells treated with the enriched peptide fraction for 24 h. Oxidative stress was induced with TbOOH
(200 uM) for 18 h. n.d.: not detectable; *** p < 0.001

In vitro analysis Cell viability in Caco-2 cells
TEAC (uM Trolox C) DPPH scavenging inhibition (%) None TbOOH
Cnt n.d. n.d. 100.00 = 0.00 62.11+7.19
5-30% ACN
. 0.57 £0.37 (***) 15.27 £ 5.98 (**¥) 123.26 + 8.44 95.06 +10.96 (***)
fraction
a Sub-fraction I b Sub-fraction II ¢ Sub-fraction III

20 20 3
10 936.043 10 535.781 104 ‘ 3 29060
e J921. 703 1 b ip 942 B a0 NS 1S 552,807 3744 TS0 SR Y W IR e ) 212 5 20 070.326

90 14022 2305. 3208.6 4111.8 50150 90 14022 23054 32086 41118 50150 $990 14022 23054 32086 41118 50150

Mass (m/z) Mass (m/z) Mass (m/z)

d Sub-fraction IV e Sub-fraction V

100 1619.569 100 1401.582

90 00

801519014 80

70 1105.399 70

401/540.997 40 375.42

30 12331433 0

20 1335.418 202171 20 1300.637 o

0 3op-474 616.825 10 304 553 oo o 13205.168

: -’204973-{)%12 L ClB065.073 _4291.207 Mﬁl?ﬁ?ommwi D 4119371
o0 1402.2 2305.4 3208.6 41118 5015.0 oo 14022 23054 32086 41118  5015.0

Mass (m/z) Mass (m/z)

Figure S1. Examples of mass spectrometry spectra of sub-fractions I, II, III, IV and V. a) Sub-fraction I. b)

Sub-fraction II. ¢) Sub-fraction III. d) Sub-fraction IV. e) Sub-fraction V.
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Figure S2. Transepithelial transport in Caco-2 cell monolayer of sub-fraction I. Cells were grown on Transwell

inserts for 21 days to let their differentiation. Then the experiment was carried out as reported in Materials

and Methods section. RP-HPLC analysis of apical (AP) compartment (a) and basolateral (BL) compartment (c)

of cells treated with sub-fraction I for 10 min (blue) and 120 min (orange) are reported. Mass spectrometry

analysis of AP compartment (b) and BL compartment (d) of cells treated with sub-fraction I for 120 min are

depicted. Peptides that are able to cross the Caco-2 monolayer without modifications are reported in bold.

Table S2. Analysis of the antioxidant activity of sub-fractions I, II, III, IV and V in vitro. ABTS assay were

performed for in vitro analysis and values were indicated respectively as TEAC (uM Trolox C). ** p < 0.001

Sub-fraction = TEAC (uM Trolox C)
I 095+1.34
IT 1.87 £ 1.15 (***)
ITI 1.95 + 1.52 (***)
Iv 2.64 +1.41 (***)
A% 2.78 +1.18 (***)
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Table S3. Files from Orbitrap analysis of sub-fraction I
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Table S4. Residues involved in the binding of Keap1 with the analyzed peptides. The residues involved in the binding between Keap1l and Nrf2 are highlighted

in red

Keap 1 N-14-G K-14-L H-14-E M-13-E G-14-1 D-10-R S-10-S F-12-G V-11-R I-11-N F-12-E Y-9-E
Y 334 H7 E2 N5 P6 R11

R 336 E5 K9

S 363 R11 GI12 Q9 E10

R 380 E10, E12 L14 K4 E8 E10 S6 D9 D3, Q5, Q8 E10 Q7,E9
N 382 E5 H7 Q5 R10 Q8

D 385 Q3 R10

N 387 E12 HI1, E5 D3

D 389 Q3 Q6 K2

N 414 R8 E6 E14 E10 R8

R 415 D6 E6 ES,El14 D9, D11 E2 NS5, D7 D3, G12 Q7 E6, N11 F1, Q5,E12 E9
S 431 E6 E7

H 432 Gl14

H 436 E7

R 483 E10; E11 ES8 D9, D10 El1l E4 E6 F2

S 508 E6

Y 525 V3 D3

Q530 E10 E6

Y 572 E6 R11 K9

S 602 D6 Q12 R11 D12 S13 N7 G10




Table S5. ABTS assay with identified soy peptides (0.05 mg/mL). Values were indicated as TEAC (uM Trolox)
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N-14-G 0.12+0.22
K-14-L 0.34+0.20
H-14-E 0.63 +0.27
M-13-E 0.25 £ 0.13 (***)
G-14-1 0.14+0.43
D-10-R n.d.
S-10-S n.d.
F-12-G n.d.
V-11-R n.d.
I-11-N n.d.
F-12-E n.d.
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Figure S3. Western Blot analysis of antioxidant and phase II enzymes in Caco-2 cell lysates treated with N-
14-G, K-14-L, H-14-E, M-13-E and G-14-I (0.05 mg/mL) for 24 h (a). b-e) Quantification of the above reported

Western Blot.
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Figure S4. GR (a) and TrxR activity (b) in Caco-2 cell lysates treated with soy peptides (0.05 mg/mL) for 24 h.
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Figure S5. Total TrxR activity (%) in Caco-2 cells treated with D-10-R, S-10-S and V-11-R (0.05 mg/mL) in
the presence or absence of 2.5 mM H20: for 48 h.
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