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Fig.1 Coarse—grained simulation of the assembly of a3 and &¢&’

(a) Schematic diagram of the system under VMD: the gray ball represents the DPPC phospholipid head, the off-white stick shape represents the

phospholipid tail, the off-white small balls at both ends of the phospholipid are water molecules, a is represented by a blue spiral, 8 is represented by

an orange spiral, and a purple spiral is represented 9, the yellow spiral represents €'. (b) The distance between key residues. On the left is a schematic

diagram of § at the binding interface; on the right is a schematic diagram of a at the binding interface. (c) The interaction energy of the two tetramer

conformations. (d) afde' Tetramer conformation. (e) Enter-spiral contact matrix calculated using a cutoff value of Inm.
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Fig.2 Mutations in key residues of o3 in the assembly of o3¢’

Three parallel samples are shown for each mutation experiment.
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Fig.3 The assembly of a3 ye and a3de’ye

(a) The distance between key residues. Three parallel samples are shown for each experiment. (b) The conformation of afde'ye hexamer; (c) Contact

analysis of residues with a cutoff value of 1 nm.
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Fig. 4 The distance between key residues during {{' assembly

Three parallel samples are shown for each experiment.
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Fig.5 SMD simulations

(a, ¢) Schematic diagram of the steered process, each monomer is represented by cartoon, and different colors represent different monomers. The

color representation method is consistent with Figure 3b, and the green represents {('. (b) Pull force as a function of time. (d) RMSF of each

monomer. red: d&'-SMD; black: {{'-SMD; green: ye-SMD.
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Fig. 6 Using all-atom simulation to analyze the RMSD of

removing one of the dimers on the remaining hexamers
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Abstract Objective The T cell receptor-co-receptor complex (TCR-CD3) plays an important role in the
adaptive immune response, and the interaction between its subunits has always been a research hotspot. Due to
the limitations of traditional experiments, the study of transmembrane protein TCR-CD3 complexes cannot go
deep into the microscopic level. Methods Therefore, we used molecular dynamics simulation methods to
analyze the self-assembly mechanism of TCR-CD3 complexes. Results Through coarse-grained simulation
(CGMD), we found that the TCR-CD3 complex has an assembly sequence in which afy sequentially binds 8¢, ye,
and ({' during the assembly process, and explained that the o*** mutation reduces the interaction between o****
and d¢'. Conclusion We demonstrated that only the transmembrane region of the TCR-CD3 complex is not
sufficient to mediate the specific interaction between the subunits of the TCR-CD3 complex. The results of
steered dynamics (SMD) and all-atom simulation (AAMD) indicate that the extracellular interaction between {{'
and the rest of TCR-CD3 is stronger than the transmembrane region. The absence of {{' makes the stability of
afoe'ye little change, while the absence of d¢' greatly reduces the stability of afye(('.

Key words TCR-CD3 complex, coarse-grained simulation, all-atom simulation, steered dynamics,
transmembrane protein
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