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Figure S1. Polymorphic residues in HLA-DR antigen binding cleft. Crystal structure of HLA-DR11-

RQ13 (PDB ID: 6CPN) (white) showing polymorphic residues (as sticks) that face towards (green) or 

face away (grey) from the antigen binding cleft. The table indicates the nature of the polymorphic 

residues among HLA-DR11, HLA-DR15 and HLA-DR1 molecules, and are coloured green if they are 

facing towards the peptide binding cleft. 
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Figure S2. MD RMSD plots for HLA-DR molecules. MD RMSD plots for triplicate simulations over a 

500 ns timeframe for HLA-DR molecules (A) HLA-DR1free, (B) HLA-DR11free, (C) HLA-DR15free, (D) 

HLA-DR1bound, (E) HLA-DR11bound, and (F) HLA-DR15bound. RMSD calculations are relative to the first 

frame of the first run. 

 

Figure S3. Structural overlay of MD simulations. MD structures taken from 500 ns triplicate 

simulations were overlayed for (A) HLA-DR1free, (B) HLA-DR11free, (C) HLA-DR15free, (D) HLA-

DR1bound, (E) HLA-DR11bound, and (F) HLA-DR15bound. Each structure is a snapshot taken from MD 

trajectory at 20 ns intervals. 
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Figure S4. Overlay of ensemble models at the antigen binding cleft. Ensemble results of the antigen 

binding cleft (HLA-DRα represented by cartoon; HLA-DRβ and peptide as ribbon) for HLA-DR-RQ13 

complexes in free (A–C) or F24 TCR bound (D–F) state. HLA-DR11-RQ13 structures are coloured in 

green (free, A) and pale pink (bound, D); HLA-DR15-RQ13 structures are coloured in purple (free, B) 

and blue (bound, E); and HLA-DR1 structures are coloured in orange (free, C) and yellow (bound, F). 

 

Figure S5. Conformational variation of polymorphic residues that open the cleft. (A) Structural 

alignment of crystal structures from HLA-DR-RQ13 complexes showing polymorphic residues HLA-

DRβ13, HLA-DRβ26 and HLA-DRβ67 (stick) that cause the cleft to open. (B to C) Ensemble results of 

the same polymorphic residues for (B) HLA-DR11-RQ13 (C) HLA-DR15-RQ13 and (D) HLA-DR1-

RQ13. 
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Figure S6. Relative B factor analysis of RQ13 peptide and CDR3 loop from the crystallographic 

structures. The relative B factor was calculated for the side chain of the RQ13 peptide residues from 

the HLA-DR-RQ13 structures in their free (A) and bound (B) states. The relative B factor (%) is 

calculated with the side chain average B factor [100 × ((Bresidue – Bcleft)/Bcleft))] and represented as 

coloured bar for each structures. (A) The bars are coloured in orange for HLA-DR1-RQ13, green for 

HLA-DR11-RQ13, and pink for HLA-DR15-RQ13 structures in their free state, or yellow, pale purple, 

pale pink in their bound state (B), respectively. For (C) and (D) panels, the relative B factor is 

calculated with the main chain (C) or side chain (D) of each residue of the F24 TCR CDR3 loop [100 

× ((Bresidue – BCDR3)/BCDR3))]. 

 

Figure S7. MD RMSD for P7-E side chain in HLA-DRbound simulations. MD RMSD plots for triplicate 

simulations over a 500 ns timeframe for TCR-bound HLA-DR molecules for P7-E in (A) HLA-DR1, 

(B) HLA-DR15, (C) HLA-DR11. RMSD calculations are relative to the first frame of the first run. (D) 

Structural alignment of HLA-DR11bound taken from Run 2 between frame 1500 (pink) and 4900 (dark 

pink) showing two structural conformations of P7-E forming a hydrogen bond with Ala110β (dashed 

line) with a bond distance of 2.2 Å and 1.8 Å, respectively. 
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Figure S8. Spatial variation of residues that form the peg-notch interaction. The peg-notch interaction 

is driven by F24 TCRβ loop (white) Met113β (turquoise) that inserts itself into the notch formed by 

HLA-DR11-RQ13 (light pink). Each panel shows the same peg-notch interaction from the point of 

view of (A) the N-terminus (B) the C-terminus and (C) a top-down TCR perspective. The RQ13 

peptide residues at position 5 and 7 are represented as red sticks, while HLA-DR11 residue Phe67, 

Gln70 and Arg71 are represented as blue sticks. 

 

Figure S9. SPR and peptide binding exchange assays. (A) F24 TCR binding kinetics to HLA-DR1-

D66Aβ mutant presenting RQ13 peptide determined by SPR. The curves represent the concentration 

range used of F24 TCR. (B) The displacement of HATAMRA peptide by increasing concentrations of 

RQ13 peptide. The shift in binding curves of HLA-DR11 (light blue) indicates that the addition of 

HLA-DM facilitates displacement of HATAMRA by RQ13 peptide (blue), whereas, HLA-DR1 (light 

pink) and HLA-DR1 in the presence of HLA-DM (pink) shows no shift. 

 

Figure S10. Structural alignment of HLA-DR11-RQ13 and HLA-DR1-CLIP. Crystal structure of HLA-

DR1-CLIP (PDB ID: 3PDO, orange) shows that polymorphic residue Phe13β can form VdW 

interactions with P4-A in HLA-DR1-CLIP, but this may not be possible for Ser13β in HLA-DR11 

(green). 


