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Molecular Dynamics Simulations
The empty Kb structure was prepared by deleting the peptide residues from the crystal structure. The C‑ and N‑terminal truncations and modifications of the peptides were done by deleting or changing the corresponding residues from the peptide structure. For each structure, two independent MD simulations were performed using sander module of Amber 12 simulation package and the parm03 force fields [1,2]. Each complex was initially placed in an octahedral TiP3 [3] water box together with ten Na+ and Cl- ions and neutralized with eight counter‑ions. Then, it was energy minimized (1500 cycles of steepest descent method), positionally restrained (25 kcal mol−1 Å−2), and heated from 100 to 300 K. The restraints were resolved in five steps, and then each complex was equilibrated for 1 ns and simulated for 50 ns. Short‑range non bonded interactions were taken into account up to a cut-off value of 9 Å. Long‑range electrostatic interactions were treated with the particle mesh Ewald method (PME), such that the nonbonded interactions (at least the electrostatics) were not truncated at the cut-off [4]. Initial velocities were assigned from Maxwellian distribution at the starting temperature.  The SHAKE procedure was employed to constrain all hydrogen atoms, and the time step was set to 2 fs [5]. RMSD of the backbone atoms of the complex was used to evaluate equilibration. After equilibration, the coordinates of the complexes were saved every 4 ps. Visualization of trajectories and preparation of figures were performed using Visual Molecular Dynamics (VMD) and Pymol [6,7].
Binding energy calculations were performed with the Molecular Mechanics Poisson‑Boltzmann Surface Area tools (MM-PBSA) of the Amber simulation package [8]. The single trajectory approach was used to minimize the errors of the calculations [9,10]. The trajectories in which the peptide is bound into the binding groove were clustered according to their RMSD values. Briefly, the trajectories of each complex were clustered into 5 groups based on the measured RMSD of the backbone atoms of the whole molecule. Then, only the trajectories, in which the peptide is bound to the binding groove were included in the analysis to minimize the error values. For each cluster the MM‑PBSA analysis was performed, resulting of 5 values for the binding free energy ∆G of the corresponding peptide. The error values for ∆G of each complex were calculated over the clusters. The energy components were averaged and the standard deviations were calculated over the defined clusters. In MM-PBSA, the binding free energy (∆Gbind) between the peptide and the empty Kb to form Kb/peptide complex was calculated as 
∆Gbind = ∆H - T∆S ≈ ∆EMM + ∆Gsol −T∆S	(1)
∆EMM = ∆Einternal + ∆Eelectrostatic + ∆Evdw	(2)
∆Gsol = ∆GPB + ∆GSA				(3)
where ∆EMM, ∆Gsol, and  −T∆S are the changes in the gas phase molecular mechanical energy, solvation free energy, and conformational entropy upon binding. ∆EMM is the sum of ∆Einternal (bond, angle, and dihedral energies), ∆Eelectrostatic (electrostatic energy), and ∆Evdw (van der Waals energy). ∆Gsol is the sum of electrostatic solvation energy (polar contribution, ∆GPB) and the nonelectrostatic solvation component (nonpolar contribution, ∆GSA). The polar contribution is calculated using the Poisson‑Boltzmann model, while the nonpolar energy is estimated by solvent accessible surface area (SASA). The grid spacing is 0.5 Å and the exterior and interior dielectric constants are 80 and 1, respectively. Due to the high computational demand and no significant improvement, the conformational entropy changes (−T∆S) caused by the restriction of the peptide conformation into the bound form were not included in the calculations [11-15]. 
The PMF analysis was performed using umbrella sampling. The Kb/peptide complexes were simulated with different harmonic distance restraint potentials between the alpha carbon of the C terminal residue of the peptide and the center of mass of residues 95, 97, 116,118, 123, and 124 at the bottom of the F pocket. The biasing potential is given by Equation 4.
Wi(r) = ki (r − r°)2				(4)  
where ki is the force constant,  r is the reaction coordinate, and r° is the reference distance. The equilibrated structure of each complex was used as a starting conformation for the potential of mean force analysis (PMF). A series of 16 (for Kb/SIINFEKL, Kb/IINFEKL, and Kb/SIINFEKA) and 14 (for Kb/FAPGNYPAL, Kb/APGNYPAL, and Kb/FAPGNYPAA) windows was performed. An equilibration of 3 ns was carried out in each window, and the structure obtained at the end of this sampling was used as a starting point for the subsequent window. The reference distance r° was increased for each successive window (window step of δ = 0.5 Å) until it reached 18 Å (corresponds to a complete dissociation of the C terminal residue of the peptide). 
 In each independent window four production MD simulations (2.5 ns) were carried out and force constants ki are empirically adjusted to ensure significant overlap between adjacent windows in the production run and reach a better convergence. The weighted histogram analysis method  (WHAM) was used to yield the unbiased probability distributions of the distance and calculate the PMF or the free energy difference along the reaction coordinates [16]. The convergence tolerance for the WHAM calculations of the PMF was equal to 0.001 Å and the error was estimated as the standard deviation of the four production MD sets.

Thermal denaturation by tryptophan fluorescence (TDTF) measurements: 
The folded heavy chain/β2m/peptide complex was prepared by diluting 200 ‏‏µg of the Kb heavy chain, 200 ‏‏µg of human β2m (both produced in E. coli), and none or 10 µM of peptide into 2 ml of the refolding buffer (100 mM Tris‑Cl pH 8, 0.5 M arginine, 2 mM EDTA, 0.5 mM oxidized glutathione, 5 mM reduced glutathione), and the reaction was incubated at 4 ºC for 48 hours, then ultracentrifuged at 105 ×g for 20 min to sediment aggregates. Concentration of soluble protein was then determined using the Bradford assay. The yield of folded protein was typically 80%. 
The folded complex was measured in PBS (150 mM NaCl, 10 mM phosphate pH 7.4) in a 1 cm × 1 cm cuvette in a Cary Eclipse fluorimeter (Agilent, Waldbronn, Germany) equipped with a Peltier heater and an in-cuvette thermocouple. The sample was heated at 0.30 K/min, and fluorescence values (λex= 290 nm, λem= 345 nm) were recorded every 0.1 K. 
The differentials (F(T+∆T) – F(T))/∆T (with F = fluorescence intensity and ∆T = the temperature interval of recording) were smoothed over 40 points. The minimum of the resulting curve allows a simple optical assessment of the Tm. For display, LOWESS fits [17] to the differentials were performed with GraphPad Prism (GraphPad, La Jolla, CA, USA).
The binding free energy components were derived from the TDTF measurements according to the two-state, single-transition model [18,19]. The square of the correlation coefficient (r2) was employed to evaluate the correlation between the binding free energies calculated by MM‑PBSA method (∆∆GMM-PBSA) and that experimental binding free energies estimated from TDTF measurements ((∆∆GTDTF)
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