FOOD & MACHINERY FAHEAH BE282H | 20255 4 8 | ARSHW

DOI:10.13652/j.spjx.1003.5788.2025.80042

EFoFahhEE N4 RED S R MR 4
FZHETLRAZIKHEBEERFR

oM % F K #H X F HWIE
(KW T R¥AEMSAY TR, WM™ K1Y 410114)

HWE . [HMIR R F 18k % G (casein, CN) Mok fn o 69 3 E4F N AL 5 P Mok am Jo & @ TLRA 4k 6948 Z 4 A
[(FEIAARL & RAFEZCNS P EmB it BB EHA At Ea4RANE »TFERSTFIHHFR
PEFERATLREZ KRS E A CNYAEER [HR]I mgmLA CNAERALELIdpfst L & 2h/5, Tsl il é
AP I e RS R & B A CN ) T TLRA 456 s AL 5 09 444 s 4 M 4 4 a5-CN/ag,-CN 55 TLR4 £ &
WAL R AR AR Rl A e KR &S, M B-CN/k-CN 5 TLR4 A &8 T ey X A A | £
LR AL LS [ERICN TRBE AR RMEERL TLRAL A, AF P Wk m i e E1 A m X FE R % % H
AR,

KR F R E G P REEMIE; TLRA S K ; £.98 R B

Interaction between casein and TLR4 on neutrophil surface

based on molecular dynamics
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Abstract: [Objective] To explore the activation effect of casein (CN) on neutrophils and its interaction with TLR4 receptors on the
neutrophil surface. [ Methods] The zebrafish model is adopted to study the activation effect of CN on neutrophil migration, with such
methods as 3D model construction, molecular docking, and molecular dynamics simulations employed to study the interaction between
TLR4 receptors and CN subtypes. [ Results] Treatment of 3 dpf zebrafish with 1 mg/mL of CN solution for 2 h can induce neutrophil
migration and accumulation inside the body of the zebrafish. All subtypes of CN can form stable complexes with TLR4. It is speculated that
the key amino acids that maintain the stability of the complexes between ag-CN/ag,-CN and TLR4 mainly bind via hydrogen bonds and
hydrophobic interactions, while the key amino acids that maintain the stability of the complexes between f-CN/k-CN and TLR4 mainly bind
by hydrogen bonds. [ Conclusion] CN can bind to TLR4 via hydrogen bonds and hydrophobic interactions, and mediate the activation of
neutrophils, thus exerting its immunomodulatory effects.
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Figure 5 Trajectory analysis of the conformation of the models of CN subtypes
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