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1 Supplementary material - Table 1. Chemical composition of hemp seeds, protein isolate (HPI), and the HPH60A+15F. The data is expressed as grams per 100 grams

2 of dry weight and shows the mean + standard deviation of three determinations.

Proximate composition (g/100 g of product) | Seeds HPI HPH60A+15F
Ash 5000 |1.0£0.1 |10.1+0.3
Proteins 23.8+1.0 1 96.4+09 | 823+0.0

Fat 31.8+0.5 | 0.2+ 0.0 | ND

Fibre 29.3+1.4 | ND ND
Polyphenols 03+0.0 | 0.0+00 |ND

Soluble sugars 51+£1.0 |ND ND

3 ND: not determined.
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Supplementary material - Table 2. Amino acid composition of hemp protein isolate (HPI) and
the HPH60A+15F. The data, expressed as milligrams of amino acids per grams of total protein,

are the mean =+ standard deviation of three determinations.

HPI HPH60A+15F FAOAi’(i-gZ)/UNU
Histidine 28.6 +0.2 27.7+0.1 15
Isoleucine 23.8+£0.0 39.2+0.7 30
Leucine 62.9+04 64.6+0.9 59
Lysine 29.2+0.2 33.4+04 45
Methionine + Cysteine 29.6 £ 6.6 25.0+0.7 22
Methionine 17.9+6.2 185+04 16
Cysteine 11.7£0.3 6.6+0.3 6
Phenylalanine + Tyrosine 78.7+£0.7 80.3+1.2 38
Threonine 34104 344+0.5 23
Tryptophan 11.9+0.2 11.1+0.5 6
Valine 348+ 1.1 426+1.0 39
Total essential amino acids 363.2 383.3 277
Aspartic acid 151.7+0.8 146.1 1.7
Glutamic acid 1942 +1.7 189.8£3.6
Serine 59.6+0.4 54.1+0.8
Glycine 40.1£0.2 369+ 1.0
Arginine 126.5+0.9 131.6 1.6
Alanine 47604 447+£1.0
Proline 58.6 £10.7 28.8+0.4
Total non-essential amino acids 678.2 632.1

a FAO/WHO/UNU. Protein requirement mg/g score pattern in adults. ® FAO and FINUT 2017. Evaluation
of the quality of dietary protein in human nutrition. FAO Food and Nutrition Document NO. 92.



Supplementary material — Table 3. Sequences of the designed oligonucleotides

Gene Accession Number Sequence
GAPDH NM 001411845.1 ATGGCGTTGTGAGGTGCATA
ACTGTGCCGTTGAATTTGCC
TNF-a NM 013693.3 CACAGAAAGCATGATCCGCG
ACTGATGAGAGGGAGGCCAT
IL-1B NM_008361.4 GTCGCTCAGGGTCACAAGAA
CCACACGTTGACAGCTAGGT
IL-6 NM _031168.2 ACTGGGGATGTCTGTAGCTCA
CTGTGAAGTCTCCTCTCCGG
IL-10 NM_010548.2 CCTGGTAGAAGTGATGCCCC
GCTCCACTGCCTTGCTCTTA
iNOS NM_010927.4 CTGCAGCACTTGGATCAGGA

GCCAGAAACTTCGGAAGGGA



Supplementary material — Table 4. Characterization of the peptide sequence identified in the neuroHPH60A+15F based on in silico analyses.

PEPTIDE PRE PEPTIDE PRETP- ANOX ANOX SCMB3 HYDROPH STERI WATE PI CHA AMPHIPA SELF- DISOR A-  B- co
AIP RANKER STACK - PRED PRED PP OBICITY S C R 6§  RGES THICITY® AGGRE DER HE STR IL’
1 (THRESH  ANTI- (FRS)* (CHE (THRE HINDR SOLUB GATION PROBA LIX AND
OLD0.5)2 INFLAM L)* SHOLD ANCE®  ILITYS -PRONE  BILITY 7 7
MATORY 749) 5 REGION (%)’
(THRESH &
OLD 0.5) 3 AMYLOI
DS’
EDTEEHHLR | 032 0.094357 0473 04854 02621 7255 -0,53 0,5 Good 4, 2 1,02 4-7(ND) 100 333 - 66.
3 2848 5655 81 3 67
LPHPAPNFK | 0.50  0.83981 0.589 05318 03172 808.5 0,11 0,47 Poor 9, 15 0,57 S-8(NI) 100 : . 100
4 2054 3848 11
STITGHLLYK | 040 0.128232  0.482 04787 02459 77889  -0,11 0,52 Poor 8, 15 0,51 6-9(NI) 100 - 10.00  90.
4 1155 5422 94 00
YYKVVLDVK | 037  0.0828702  0.512 03104 0.1470 70575  -0,08 0,68 Good 8, 1 0,82 4-8(PA) 100 . 5556 44.
3 2 5 76 44
YVNGPKLLY | 042 0359528  0.575 04628 02088 72538 0 0,63 Poor 8, 1 0,41 6-9(NI) 100 . . 100
9 036 8114 83
LGAQVYHNL | 043 036153 0.583 0.5609 0.2130  766.11  -0,08 0,58 Poor 8, 15 0,64 5-9(NI) 100 400 - 60.
K 5 5952 2354 94 0 00
ESYSLYVYK | 042 0246647  0.522 04987  0.1927 79625  -0,12 0,64 Poor 6, 0 0,55 5-8(NI) 100 - 55.56 4.
8 2723 0 34 44
MVNHFLAEF | 040 038354 0.556 04532 02500 71878 0 0,61 Poor 7, 05 0,64 1-6(NI) 100 600 - 40.
K 2 9586 27 1 0 00
ESYSVYVKY | 041 0.193184  0.596 04591  0.1765 78825  -0,12 0,66 Poor 6, 0 0,55 3-9(NI) 100 - 55.56  44.
7 2769 0 34 44
EHALLAYTLR | 051 0353369  0.59 04034 02267 747.8 0,18 0,54 Good 8, 15 0,8 4-9(ND) 100 545 - 45,
K 1 4498 179 94 5 45
YSNSPKLLY 039 0439579  0.567 03878 02296 750.88  -0,14 0,59 Poor 8, 1 0,41 6-9(NI) 100 - - 100
6 5547 2452 83
AAAQLGSVTE | 058 0398503  0.579 03574 01711 76627  -0,06 0,59 Poor 6, 0 0,46 8-12(NI) 100 812 - 18.
SLQACK 8 0 8 32 5 75
AAEDDEDDNV | 036  0.0962144 0437 03394 02222 74083 0,44 0,68 Good 3, -6 0,48 10 - 13 100 : - 100
DKT 5 8 0206 58 (ND)
HTLNQLDSVK | 043  0.0625703  0.46 03281 02069 76733 024 0,57 Good 7, 05 0,64 1-4(ND) 100 400 - 60.
3 0 1 09 0 00
VPTANVSVVE | 0.53  0.147527  0.567 03515  0.1532 73546  -0,05 0,62 Poor 6, 0 0,27 6-9(PA) 100 - 50.00  50.
VIRC 6 4 3 32 00
LNNPSNSDLF | 040 0563255  0.474 03587 02190 78333 031 0,62 Good 6, 0 0,19 8-11(NI) 100 . § 100
NPR 3 8 0536 19
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100

100
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0.49

0.36
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0.41
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0.35
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0.575
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3924
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286
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0.1940

0.1922

0.2175
0008

0.2790
1989

793.0

764.85

730.69

769.0

821.67

756.55
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0,28
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0.48
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0.2060
8586

0.2072
4934
0.2054

0.1875

0.2561
1389

0.2324
7156
0.2411
7279
0.2072
3329
0.2699
3537
0.2647
8961
0.1855

0.2267
6934
0.3081
8963
0.1792

0.1904
9

813.3

755.69

733.21

792.0

760.79

789.11

773.0

764.17

771.0

762.5

779.75

696.53

768.6

773.18

740.87

689.0

-0,35

-0,15

-0,18
0,06
-0,06

-0,13

-0,42
0,19
0,08
0,02
-0,17
0,16
-0,07
-0,04
0,26

0,05

0,61

0,59

0,64
0,61
0,54

0,53

0,65
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1 - PreAIP: Peptides were subjected to calculation via http://kuratal4.bio.kyutech.ac.jp/PreAIP/,
where the probability of the peptides to exert anti-inflammatory was estimated based on different
types of features including primary sequence, evolutionary and structural information through a
random forest classifier (thresold to be considered as highly antiinflammatory > 0,468).

2 PeptideRanker - The likelihood for the peptides as bioactive was evaluated by PeptideRanker
(http://bioware.ucd.ie/~compass/biowareweb), a server to predict bioactive peptides based on a
novel N-to-1 neural network, by giving scores ranging from O to 1. Higher score indicated the
greater the likelihood of the peptide being bioactive.

3 PreTP-Stack: The anti-inflammatory potential of the peptides was also estimated with PreTP-
Stack (http://bliulab.net/PreTP-Stack/server), which is based on the stacked ensemble learning,
by giving scores ranging from O to 1. Higher score indicated the greater the likelihood of the
peptide being anti-inflammatory.

4 - AnOxPePred tool (http://services.bioinformatics.dtu.dk/service.php? AnOxPePred-1.0) uses
deep learning to predict the antioxidant properties (quantified by free radical scavenging and ion
chelating scores) of peptides by giving scores ranging from 0 to 1.

5- SCMB3PP - it allows the prediction and characterization of blood-brain barrier penetrating
peptides using estimated propensity scores of dipeptides, server available from here:
http://pmlabstack.pythonanywhere.com/SCMB3PP

6 —  Physico-chemical characterization was  estimated with  ToxinPred

via https://webs.iiitd.edu.in/raghava/toxinpred/design.php/

7- The web server PASTA 2.0 (http://protein.bio.unipd.it/pasta2/) was implicated to compute the
tendency of peptide self-aggregation specific to the possible region at sequence (with the recorded
number starting from N-terminus). For peptide discrimination, the optimal thresholds were
switched as Top = 1 and Energy < - 5 PEU (1 PEU (Pasta Energy Unit) = 1.192 kcal/mol). NI: no
amyloid predicted; PA: parallel aggregation computed. The probability of intrinsic disorder and
portion of estimated secondary structure that complement the aggregation data were also reported.

All these tools were accessed on 24" November 2023 for the last time.
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