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Glu258, Ser259, Leu295, Asn297, Lys311,
Cys312, Ser313, Lys314, Pro315, Cys316 His296 -3.99 62,58,58 HER2-HRAP
Lys77, Phe80,
Val79, 11e108, Leu221, Gly222, Phe225, Asnll2, Asp218,
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Asp97, Thr98,
GIn116, Trpl18,
Gly153, Argl52, Trp150, Trp187, Tyrl01, Hisl51, Trpl54,
Tyr76, Phe78 Trpl56, 0.000 -11.36 68, 72,72 FOLR2-MTX
Gly26, Gly28, Val25, Val52, Ala95, Ala97, Asp51, Thro4,
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Thr247 His192, 0.000 -12.35 70, 70, 80 LDHA-88N
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Asnl72, Trpl76

TEEEK-BCL2
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Lys6, Tyr9, PhelO, Glyl4, Argl5, Serl8, GIn54, Val55, Pro56, Glu59, Val66, GIn67, Thr68, Arg69, Glu97, GSTAl
Alal00, Aspl101, Gly103, Glul04, Met105, 1le106, Leul07, Leul08, His159, Glul62, Tyrl66, Prol110, Vallll,
Pro207, Leu213, Ala216, Arg217, Met208, Phe220
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EGFR tyrosine kinase inhibitor resistance - Homo sapiens (human) hsa01521
Endocrine resistance - Homo sapiens (human) hsa01522
Platinum drug resistance - Homo sapiens (human) hsa01524
NF-kappa B signaling pathway - Homo sapiens (human) hsa04064
HIF-1 signaling pathway - Homo sapiens (human) hsa04066
Sphingolipid signaling pathway - Homo sapiens (human) hsa04071
p53 signaling pathway - Homo sapiens (human) hsa04115
Autophagy - animal - Homo sapiens (human) hsa04140
Protein processing in endoplasmic reticulum - Homo sapiens (human) hsa04141
PI3K-Akt signaling pathway - Homo sapiens (human) hsa04151
Apoptosis - Homo sapiens (human) hsa04210
Apoptosis - multiple species - Homo sapiens (human) hsa04215
Necroptosis - Homo sapiens (human) hsa04217
Adrenergic signaling in cardiomyocytes - Homo sapiens (human) hsa04261
Hedgehog signaling pathway - Homo sapiens (human) hsa04340
Focal adhesion - Homo sapiens (human) hsa04510
NOD-like receptor signaling pathway - Homo sapiens (human) hsa04621
JAK-STAT signaling pathway - Homo sapiens (human) hsa04630
Neurotrophin signaling pathway - Homo sapiens (human) hsa04722
Cholinergic synapse - Homo sapiens (human) hsa04725
Estrogen signaling pathway - Homo sapiens (human) hsa04915
Parathyroid hormone synthesis, secretion and action - Homo sapiens (human) hsa04928
AGE-RAGE signaling pathway in diabetic complications - Homo sapiens (human) hsa04933
Amyotrophic lateral sclerosis - Homo sapiens (human) hsa05014
Pathways of neurodegeneration - multiple diseases - Homo sapiens (human) hsa05022
Shigellosis - Homo sapiens (human) hsa05131
Salmonella infection - Homo sapiens (human) hsa05132
Toxoplasmosis - Homo sapiens (human) hsa05145
Tuberculosis - Homo sapiens (human) hsa05152
Hepatitis B - Homo sapiens (human) hsa05161
Measles - Homo sapiens (human) hsa05162
Herpes simplex virus 1 infection - Homo sapiens (human) hsa05168
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Epstein-Barr virus infection - Homo sapiens (human) hsa05169
Human immunodeficiency virus 1 infection - Homo sapiens (human) hsa05170
Pathways in cancer - Homo sapiens (human) hsa05200
MicroRNAs in cancer - Homo sapiens (human) hsa05206
Chemical carcinogenesis - receptor activation - Homo sapiens (human) hsa05207
Colorectal cancer - Homo sapiens (human) hsa05210
Prostate cancer - Homo sapiens (human) hsa05215
Small cell lung cancer - Homo sapiens (human) hsa05222
Gastric cancer - Homo sapiens (human) hsa05226
Lipid and atherosclerosis - Homo sapiens (human) hsa05417
Fluid shear stress and atherosclerosis - Homo sapiens (human) hsa05418

GSTAL 155, ¢l KEGG oKL L i o slgniy Sl I (bt s A Jsd

e S S st g lli S
Glutathione metabolism Homo sapiens (human) hsa00480
Metabolism of xenobiotics by cytochrome P450 - Homo sapiens (human) hsa00980
Drug metabolism - cytochrome P450 - Homo sapiens (human) hsa00982
Drug metabolism - other enzymes - Homo sapiens (human) hsa00983
Metabolic pathways - Homo sapiens (human) hsa01100
Platinum drug resistance - Homo sapiens (human) hsa01524
Pathways in cancer - Homo sapiens (human) hsa05200
Chemical carcinogenesis - DNA adducts - Homo sapiens (human) hsa05204
Chemical carcinogenesis - receptor activation - Homo sapiens (human) hsa05207
Chemical carcinogenesis - reactive oxygen species - Homo sapiens (human) hsa05208
Hepatocellular carcinoma - Homo sapiens (human) hsa05225

Fluid shear stress and atherosclerosis - Homo sapiens (human) hsa05418
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Abstract

Bioactive peptides are a group of biological molecules that are naturally present in the
structure of proteins and to have biological activity, they must first be released by the
proteolysis process. Studies have shown that these peptides have a wide role in the treatment
of human diseases, including cancer. Using peptides as anti-cancer drugs is a better alternative
for treatment because they specifically target cancer cells and have fewer toxic effects on
normal tissues. The aim of this research is to identify the bioactive peptides of milk and to
introduce new and potential therapeutic peptides for cancer treatment based on this huge
source of proteins and peptides. With this aim, first the protein content of milk (including 7
proteins) was identified and bioactive peptides were extracted from this source. The three-
dimensional structure of the peptides was predicted and the library (including 118 peptides)
was constructed. Then, 9 main proteins targeted for cancer treatment were identified and their
interaction with peptides extracted by docking and virtual screening methods was
investigated. Finally, the physicochemical properties of the potential therapeutic peptides
were analyzed. The results of research led to the identification of 10 potential therapeutic
peptides extracted from milk, which have more power in stopping the function of BCL2 and
GSTA proteins as cancer therapeutic targets compared to well-known and widely used
inhibitors. The two mentioned proteins play a very important role in the escape of cancer cells
from apoptosis, drug resistance to platinum-based drugs, and chemical carcinogenesis.
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