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Supplementary methods
1. Antigenicity assay

100 pL aliquots of each sample were dispensed into the wells of a microtiter plate
and allowed to incubate at 25°C for 10 min. Subsequently, the wells were
meticulously washed three times. Following this, 100 pL of a horseradish peroxidase-
conjugated secondary antibody was introduced into each well, and the plates were
incubated again at the same temperature for an additional 10 min. After washing over
three times, 100 pL of substrate was added to each well and incubated for 10 min. The
reaction was terminated by the addition of 100 pL of stop solution, and the
absorbance was then measured at a wavelength of 450 nm. The antigenicity was then

calculated using a specific formula:

Antigenicity (%) Paso BOM - o
ntigenicity (%) = ———— 0
0D, (SM)

2. IgE-binding capacity

Sera samples were obtained from individuals with varying severity of soybean
allergies, supplied by Chongqing Wolcavi Biological Technology Co., Ltd.,
Chongqing, China. Prior consent was secured from all patients, and their sera were
used in the study with appropriate acknowledgment. The patients included were aged
21, 51, 47, 31, and 28 years, with specific IgE levels of 67.5, 5.11, 6.07, 15.4, and
21.4 KU/L, respectively.

For the assay, 100 pL of each serum sample was dispensed into wells of a 96-
well ELISA plate and allowed to incubate overnight. The plates were then washed and

treated with BSA-PBS to prevent nonspecific binding. Next, the plates were incubated



with diluted human serum and an anti-human IgE-peroxidase antibody. After further
incubation and washing, 3,3’,5,5’-Tetramethylbenzidine substrate was added, and the
enzymatic reaction was halted with sulfuric acid. Finally, the absorbance was
measured at a wavelength of 450 nm.
3. Peptitomic identification

Initially, peptides were extracted from F(S)SM samples through the addition of
trichloroacetic acid, followed by centrifugation at 12,000 x g for 15 min. The
resulting supernatant, containing the peptide mixture, was then subjected to desalting
by using a MonoSpin C;g desalination column. Once desalted, the peptide solution
was acidified with 0.1% formic acid (FA) and loaded onto a nano trap column. The
elution process occurred at a flow rate of 4 ulL/min, utilizing a loading buffer
composed of 2% acetonitrile. Subsequently, the peptide solution was eluted onto an
analytical column using a gradient elution ranging from 3% to 45% of buffer B
(acetonitrile containing 0.1% FA) at a flow rate of 0.3 pL/min. The entire elution
procedure lasted for 190 min. MS/MS acquisition in a data-dependent manner was
performed utilizing an LTQ-Orbitrap XL mass spectrometer, with the spray voltage
adjusted to 2.2 kV. The raw MS data files were subsequently processed using
MaxQuant software (version 1.6.2.6), and these data were searched against the protein
sequences available on the UniProt database. Carbamidomethylation of cysteine was
set as a fixed modification, with protein N-terminal oxidation of methionine as a

variable modification.



Supplementary Results

Table S1. The specific information of soy allergies.

Patients S1 S2 S3 S4 S5
Classificati Allergic
on
Skin prick Positive
Test type ImmunoCAP
Metl;(})]dolo Fluorometric Enzyme Immunoassay Analysis (FEIA)
Ethnicity Asian Caucasian Other Caucasian Asian
Gender Male Male Female Female Male
Blood Not Known Not Known A+ A+ Not Known
Type
PLI
Permanent 33776-LL 33906-AH 34507-HA 34945-ND 28472-JT
ID
Bleed
PL 26569 PL 27321 PL 31516 PL 29834 PL 28282
Number
Birth Date 1973, 02, 01 1987, 09, 13 2003, 01, 16 1996, 10, 22 1993, 10, 14
Draw Date 2019, 12, 17 2021, 01, 08 2023, 10, 18 2022, 11, 09 2021, 11, 09
Allergic
rhinitis,
Allergy
Allergic diagnosed by
rhinitis, a physician,
Allergy Atopic
diagnosed by dermatitis,
Allergic a physician, Eczema,
Allergic rhinitis, Multi- ) No Elevated IgE,
o . Allergic . . .
rhinitis, allergic, o immunotherap Multi-allergic,
) ) .. rhinitis, No ) )
Diagnosis  Filariasis, No No . y, No prior No prior
) ) immunotherap : .
immunotherap immunotherap history of history of
y y, Vaccine for Y cancer, Patient cancer, Patient
SARS-COV-2 has clinically  has clinically
relevant relevant
allergic allergic
symptomatolo symptomatolo
gy gy, Shingles

History, Yes-
immunotherap

y




1 Table S2. Particle size distribution of the fermented soymilk (FSM) and

2 fermented sprouted seeds-derived soymilk (FSSM) collected at different L.

3 plantarum strains and fermented terminal pH values
Fermentation conditions Samples D[4, 3]
FSM 23.8+0.4 ym 4
FSSM-1 21.3+0.3 um 8
L. Plantarum O3, pH 5.5 _
FSSM-2 17.8 £ 0.4 um'!
FSSM-3 12503 um™
FSM 22.4+0.6 um °f
FSSM-1 159+0.2 um}
L. Plantarum P7,pH 5.5
FSSM-2 149+0.2 um!
FSSM-3 11.3£0.3 um P
FSM 36.5+£1.2 um?
FSSM-1 328+ 0.4 um?®
L. Plantarum T7, pH 5.5
FSSM-2 22.3+£0.2 pmf
FSSM-3 12.2£0.1 pum ™
FSM 23.1£02um?®
FSSM-1 193+0.4 umh
L. Plantarum O3, pH 4.5
FSSM-2 11.7 £ 0.3 um °°
FSSM-3 10.5+£0.3 um o
FSM 20.6 £0.4 um ¢
FSSM-1 155+0.1 pmk
L. Plantarum P7, pH 4.5
FSSM-2 11.4£0.1 um?P
FSSM-3 10.0+0.2 um*
FSM 37.3£ 0.5 um?
FSSM-1 26.9+0.4 um*®
L. Plantarum T7, pH 4.5 _
FSSM-2 175+ 0.2 um'!

FSSM-3 120+0.1 pm°



FSM
FSSM-1
L. Plantarum O3, pH 4.0
FSSM-2
FSSM-3
FSM
FSSM-1
L. Plantarum P7, pH 4.0
FSSM-2
FSSM-3
FSM
FSSM-1
L. Plantarum T7, pH 4.0
FSSM-2

FSSM-3

20.6+0.5 um &
13.9+£0.5 um™
10.9+0.2 um 4
10.1£0.1 um*
20.5+0.5 ume
13.8 £ 0.3 um™
10.6 £ 0.4 pm o
10003 um"
324+03umb®
22.8 £ 0.4 pmef
15.1+0.3 um¥
11.6 £0.1 umP

4
5

1

Values after & represent the standard deviations.

2 »rValues followed by different letters in the same column are significantly different (p<0.05).



Table S3. The distrution of major allergenic epitope degradation of FS(S)M gel

derived from soybeans at different germination times.

Soy allergen
A i All i
(Accession Region e.rgenlc Samples
epitope
number)
Eii6-Ei24
Region 1 Hi17—Eis FSSM-1, FSSM-2, and FSSM-3
S137-E144
Gly m 5.01 ,
(P%D o16) Region 2 Naor—Ra1s FSSM-3
Region 3 E362—E37g FSSM-3
K381—Daos
Region 4 FSSM-1, FSSM-2, and FSSM-3
E3g—Nao7
Region 1 Ellg—E124 FSSM-2 and FSSM-3
Region 2 Q151—E15g FSSM-I, FSSM-2, and FSSM-3
Gly m 5.02 .
(P11827) Region 3 Ei73-Diss FSSM-2 and FSSM-3
Region 4 H213—R218 FSSM-3
Region 5 F575—K580 FSSM-3
Li3s—Aj49
D139-Kis4
Region 1 K144—D159 FSSM-I, FSSM-2, and FSSM-3
Liss—Ris7
A149-S164
Gly m 5.03 Ons 1
(P25974) 20377210
R204—R219
FSSM-3
V200-Ra24
Region 2
Vaoi—lasg
S214-S229

R519-S234

FSSM-2 and FSSM-3



Gly m 6.01
(P04776)

Gly m 6.04
(P02858)

Gly m 6.05
(P04347)

Region 3

Region 1

Region 2

Region 3

Region 4

Region 5

Region 1
Region 2
Region 3
Region 4
Region 5
Region 1
Region 2
Region 3
Region 4

R224—P239
S234—Y 249
P239—Gase
P394—E409
E191—Ga00
Fi9—Eios
Q196 Q203
H00-Gao7
Ka0s—Ea213
Ga17-Laoo
S220-Dase
Ga23—Fas
G223 Vass
Fas—Aoz
E230-Dase
Nosr—Eoss
Q244—En4s
Q274—E279
Es1—Kagr
Ea86—Ca90
Lao—Haq
Vi6—Gs)
Gis2-Aier
Q215-Q220
Q279—Ens4
D194—T200
Gaz6—La37
W275-Dag)
D2sa—Gago

FSSM-1, FSSM-2, and FSSM-3

FSSM-2 and FSSM-3

FSSM-2 and FSSM-3

FSSM-3

FSSM-3

FSSM-2 and FSSM-3

FSSM-1, FSSM-2, and FSSM-3

FSSM-3

FSSM-2 and FSSM-3
FSSM-1, FSSM-2, and FSSM-3
FSSM-2 and FSSM-3
FSSM-3

FSSM-2 and FSSM-3



Glym 8
(P19594)

Gly m TI
(P01070)

Gly m Bd 30K
(P22895)

Region 5
Region 1
Region 2
Region 1

Region 2
Region 1

Region 2

Region 3

Region 4

Region 5

T292-Pag7
Nio—Iso
Qos5—Too
Rs5—-Geo
Isog—L100
Agi—Fi02

S115~Q129

Ha0—V209
Cozo—loar

N233—Yous

Q236—L247

Dasi—Fae

Tosa—Aaes

P296—S310

FSSM-1, FSSM-2, and FSSM-3

FSSM-1, FSSM-2, and FSSM-3

FSSM-1, FSSM-2, and FSSM-3

FSSM-3

FSSM-2 and FSSM-3

FSSM-3

FSSM-3

FSSM-2 and FSSM-3




Table S4. The number of epitopes and their distribution of major soybean

allergen.
Soybean Number of . ] Sencondary
) Amino acid sequence

allergen epitopes structure

Rs-Li1, Lig-Vas, V25-Cyg, Cr5-G33, I3g- o-helix and
Glyml 9 Cas Las-Aso, random coil

Ce7-Y71, Reo-A7zs, N74-Ro

R4-Fo, L15-Gas, F13-Va3, Fi5-S33, S20-S3s,

Va4-Hze, :
Glym2 14 Q25-Hzo, S33-H3o, S33-As9, H39-Has, Rus- o-helix, B-shejet,

and random coil

Csa, Lso-Ess,

Ess-Geo, Ses-F10

A23-Di9, D29-S36, W33-Gsg, T111-Nij6, o-helix, p-sheet,
Glym3 7 Vi1o-Lizs, and random coil

G125-Di30, L127-Y 131

Eo-P13, Nii-Ays, Pi3-Ay7, K30-Vas, Egr-

Guag, Nu3-Guye,

Guo-Ee3, I53-Ve7, Ts7-I71, Ts57-Fe6, Fsg-Tea,

De1-D7s,

Ge2-Ver, 174-Ag7, 174-Yg3, Ag7-Lot, Lyo- o-helix, B-sheet
Glym4 33 Ys3, S Vo, and ran’dom coil ’

Sg4-Gg7, Vss-Ago, Ko7-Gri1, Vies-Kipo,

Nigo-Ki1s,

Y120-G124, E121-Di2s, Gi24-Prog, Ajoe-

Ei32, Qu30-Ki34, Lizs-liaz,  Kyzz-Lisy,

A142-Dise, Hisa-Y 57

Ki6-Ra4, K22-K37, Hio1-R117, Ki10-Ajs, .

a-helix and

Glym7 9 Gi63-Ki170, random coil

E432-La3g, Qaa5-Pas3, E450-Guasg, Asza-Geso

L12-Sz0, Sz0-Has, Q27-R3a, Szo-Lss, Csi-

P42, K33-N3o,

N3o-Iso, N39-Kys, I7-lzg, T70-Ksi, Egs-
73 Co7, Ego-L104,
albumin Ho3-P1o7, Qos5-Too, Kos-Qi10, Too-Ai1s, o-helix and
(Gly m 32 Too-Lros, random coil
3) S102-A113, S102-Ki16, Kios-Di19, Liog-Si22,

Kiog-1117,

Ciii-Lizs, Ci11-Ki16, Ni20-Kiog, Eq27-I13s,

Ki32-F 146, K135-Mig9, I138-Ci52, A141-Siss,

M 43-P14s, 1150-S1s5
Kunitz Rs5-Ggo, Is9-L10o, Agz-Fi02, Ci11-Ti16, B-sheet and

trypsin

T116'V121:

random coil



inhibitor

(Gly m
TI)
Lectin
(Gly m
Agglutini
n)

7S o
subunit
(Gly m
5.01)
7S o’
subunit
(Gly m
5.02)
7S B
subunit
(Gly m
5.03)

31

44

75

S205-Rais

Q134-Y 139, F160-Di6s, Fa60-Has6, Hae6-D272

Fis-Ips, Sag-Ass, Ase-Le1, Eea-G71, Eer-
Eos, P76-Ese,

Ri02-R127, E116-E124, H117-E142, S137-E 144,
Qi52-R177, D172-L197, E174-E130, S185-Gi99,
Nio2-F220, Ki93-F207, Nzo1-Ra1s,  Nago-
Ras, Loi-Razi, Qao6-Taas,  Laz7-Dosa,

Ta63-T291, Y293-S321, F320-E343, E32-E37s,
K381-Da4o3,  E3g2-Nao7,  S401-Nazo, Daio-
D437, N523-Qs43, Qs73-Re02

Y27-Q31, Q31-K37, Ry-Ess, Kg-Q73, Ves-
174, R76-Kop,

Qs8-P10o2, E94-Rio1, Dos-Rigo, Pio6-Qi10,
Qi10-E115,

E118-E124, K128-G133, S137-E145, E145-Hjs0,
Qi51-E1s8, Hiso-Hieo, E173-E177, E177-
Kiss, E190-P203, H213-Ra18, Ro18-Fa23,
N225-Ra31, N237-Q244, S240-Ro47, Lass-
Da6s, S292-Q296, L301-G306, M322-R334,
F339-S354, G375-Q380, E384-E304, K308-L4o3,
T443-Das1, Das1-Ku7a, Vasa-Daso, Eass-
Fa67, 1481-Nag7, 1493-Qa08, Ns33-Ds37, Dsgi-
Kss7, F575-Ksgo, Ksg7-Ss92, As97-Qeo1
F16-S23, L24-S39, Eos-R37, D2g-Tss, Y3s-
Nug, S39-Rsa,

T4s-Fs9, Q49-Pe4, Q49-Qs7, Rss-Leo, Lss-
Fso, Fso-174,

S63-Nes, Se3-R70, E7-D71, Y72-Kgo, 174-
Hyo, Ig4-Loo,

Hgo-T104, Fo7-L105, Loo-D114, A103-Ri13,
Lio4-Hi1o,

S115-P120, Hi19-L134, D122-P127, L126-K 44,
G129-Kg4,

Y 133-Ni42, L134-A149, D139-K54, Kja4-
D159, L14g-Rys7,

A149-S164, Kys54-Di59, Yisg-Ryos, Q174-
Figo, L1g1-Ryo4,

S184-E199, N193-Gog, V195-Roo4, Vios-

B-sheet and
random coil

a-helix, [-sheet,

and random coil

a-helix, [-sheet,
and random coil

a-helix, [-sheet,
and random coil



P34 (Gly
m  Bd 21
34K)

P28 (Gly
m Bd 3
28K)

118
glycinin

34
Gl (Gly

m 6.01)

118
glycinin

53
G2 (Gly

m 6.02)

K215, Ligs-En02,

Q203-1210, R204-R219, V209-Raos, Vai1-Iois,

S214-Sx29,
R219-S234, R224-P239, S234-Y 249, P239-Gos4,
S244-1250,
Y249-Nogs, G254-Dogo, Ir59-L274, Nogs-I279,
Da69-L2ga, D2go-Ka92, 1272-Nago, La74-Fasg0,

I>79-1294, F289-As04,
V295-E301, Azaa-L3s9, A3a5-V3s0, S3s4-

Q369, A374-Q389, N379-P304, Q389-L404,
P394-E409, D399-Daa14, L404-Qa19, Qa19-1434,
S424-Y 439

T35-S49, Lgs-N79, 175-Rgo, Pgs-Too, Kjos-
K119, S115-Q129,

P135-Qu49, E192-G200, E193-E207, Njoo-
W08, H202-V200,

K226-T240, Ca30-1241, N233-Y 244, Q236-L247,

D142-S253, D2s1-Faea, Tasa-Azes, P2os-S3i10,
E325-T339, Asee-L379

G31-S4s, Lso-I73, Ei57-Hi7

S14-F20, Q25-Q34, P4i-Ess, R4s-Gyo, Nigs-
Eogo, I103-E113,

P105s-S123, E113-G121, G121-Di2s, P126-Qi31,
L142-G147, E191-G200, F192-E 198, Q196-Q203,
Ho02-G207, Kaos-E213, G217-La2g, S220-
D23e, G223-Fa28, G223-Va3s, Fazg-Anss,
E230-Da3s, Noao-Eoss, Q244-Eo4s, Gass-lass,

L262-Pa67,

P263-Q274, Q274-E279, E281-K2g7, E2g6-Caoo,
K293-Ca97, E314-T318, F370-L376, Fa82-Kyo;
Mi-Gys, K3-Fy7, Co-Ags, Li-Ajg, Lio-
Q31, Nao-Gue,

Sya-lao, Ks7-Ags, Ks7-L71, Ags-P79, R73-
Es7, Y351-Gos, Ng3-Fo7, Y9-G103, Qo1-P1o0s,
Fo7-P111, Lioo-Y 108,

E110-Q116, Q112-G118, G118-Q128, Qr21-
K129, Qi28-F133, V130-Vi41, Gi36-Ei 53,
P142-Wi47, E160-Q174, N170-N134,

Ri78-Y 192, E186-L190, E186-S200, E188-Q197,
F189-Q195, L190-K204, Q194-Q208, Q195-
Q201> G199-G20s, G214-F225, S219-Na33,
S249-A263, Kase-Vas1, G257-Q271, Qas3-

a-helix, [-sheet,
and random coil

a-helix, [-sheet,
and random coil

a-helix, B-sheet,

and random coil

a-helix, B-sheet,
and random coil



118
glycinin
G3 (Gly
m 6.03)

118
glycinin
G4 (Gly
m 6.04)

11S
glycinin
G5 (Gly
m 6.05)

22

23

33

Coo1, G320-Wia3, L337-Y351, L345-M3so,
S353-N367, M3s59-Y 373, V361-L375, N3g7-

Vg1, N3go-V3s3, Vaao-Qaes, Qas1-Kags,
K4s57-Sa71

C17-F22, F20-Q27, Rgi-Tss, Eoo-Gos, Yoo-
Lo, E113-Gis,

Ei13-Hi27, Qui5-Ri22, Di25-Fi33, Lizo-Ei3s,
L139-F 145,

F168-Q174, P176-Y 180, R177-L190, Gis3-
Q187, F189-Q195, G259-P266, P2g6-Q272,
R274-Pag1, E278-Eass, Q291-Naos, T314-F20
E31-N36, Lao-Has, Vi6-Gsi, Ns7-K7a, Ssg-
L3, Gg7-K72,

N75-Pg3, Ki28-Di33, Ni4o-Viag, Gisa-Ajer,
Q215-Q220,

L262-Q277, G268-P274, Q279-Eg4, D202-K307,
G336-E341, P364-R370, A304-Az99, A394-1409,

A399-S414, S414-Y 420, Qa21-Y 28, Asos-Ys12
N77-Hga, N7o-Sgs, Lg3-Ygo, Yg6-Qo1, Ajos-
P10,

G108-E114, H140-G144, L147-G152, Ej63-116s,
D194-T200, Ka14-E222, G226-L237, Kas0-
D2s6, S272-Q276, W275-Daga, Daga-Gaoo,
T292-P297, R299-H30s, E311-P320, E313-P324,
Q317-Hz22, P320-Q325, Q325-E334, Q332-
G337, R336-Q341, G3390-N344, Ag33-Eass,
Ta69-A473, V474-Ka79, L490-Naos, Naga-
G497, N599-Nsi5, Gs19-Nsi14

B-sheet and
random coil

a-helix, [-sheet,
and random coil

a-helix, B-sheet,
and random coil




