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Fig. S1. Fragment of NOESY spectrum (200 ms mixing time) of pAP(1-16) at concentration
1.4 mM, recorded at 10°C in 10 mM Bis-Tris-d;9, 90% H,0/10% D,0, pH 6.9. The figure shows

assignments of sequential correlations between backbone amide protons.
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Figure S2. 600 MHz 'H NMR spectra of pAB(1-16) at concentration 1.8 mM in its free state and after addition of twofold molar excess of ZnCl,.
Spectra were collected at 10°C in 10 mM Bis-Tris-d;9, 90% H,0/10% D,0, pH 6.9.
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Figure S3. Amide region (6.7 — 9.2 ppm) of the NMR spectra of pAB(1-10) at concentration
0.5 mM for the free peptide and series of samples with increased concentration of Zn?". Spectra
were collected in 10 mM Bis-Tris-d;o, 90% H,0/10% D,0, pH 6.8. Labels on the right-hand side
represent molar ratio of [peptide]:[ Zn?'] in each sample. Assignments of the representative
resonances are shown.
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Figure S4. Representative regions of the NMR spectra of AB(11-16) at concentration 0.5 mM
for the free peptide and series of samples with increased concentration of Zn?*. Spectra were
collected in 10 mM Bis-Tris-d;9, 100% D,0, at measured pD 7.2. Labels on the right-hand side
represent molar ratio of [peptide]:[Zn?*] in each sample. Assignments of the representative
resonances are shown.
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Table S1. Chemical shifts of pAB(1-16) at concentration 1.8 mM in the free state (black) and in the presence of 5-fold molar excess of ZnCl, (red).
Significant line broadening of the signals in the presence of zinc ions does not allow to detect many signals in NMR spectra of the Zn**- pAB(1-16)

complex.
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Details of quantum-mechanical/molecular-mechanical calculations

The model! of the structure of the complex 2AB(11-14)-Zn?* described earlier was used to build
the 2pAP(1-16)-Zn*? model, using the PyMol program (The PyMOL Molecular Graphics System,
Version 1.5.0.4 Schrédinger, LLC.). The model was constructed in the parm99sb force field.2 The
model contained parameters corresponding to the geometry of a complex in which zinc atom is
coordinated by the Glull and His14 residues of both peptides, and the pSer8 and His6 residues. The
dimer was put into the center of a triclinic cell with the distance to the borders of 20 A. Zinc
coordination was modeled with corresponding distance restraint. Model was optimized in implicit
solvent treatment in cyclic manner. Optimized conformation was subjected to MD simulation in
explicit solvent for 100 ns. The GROMACS 4.6 software package® was used for simulation and
analysis of the trajectories. The simulations in explicit solvent were carried out at 300 K under the
control of a velocity rescaling thermostat* at constant pressure and using the PME? to take into account
the electrostatic interactions. The cell was filled with TIP4P water® and the negative charge of the
system was compensated by sodium ions. The concentration of monovalent ions was set to 0.15 M. The
most represented conformations around zinc cation near pSer8 over the last 10ns of the trajectory were
selected and their geometry was optimized using the QM/MM method as described by Biswas and
Gogoneal. The QM system was described in terms of the plane-wave density functional theory (PW-
DFT)® with a spin polarized formalism and PW91? functional. The interactions between valence
electrons and the ionic cores are described by ultrasoft VDB pseudopotential. All atoms from His6,
Asp7 and pSer8 were included in the QM system. QM/MM geometry optimization was performed with
the GROMACS/CPMD package. Since we applied ultrasoft pseudopotentials, the basis set for the
valence electrons consists of plane waves expanded up to a cutoff of 30 Ry. The QM subcell had a

cubic shape with 40 Ry side length, resulting in about 90.000 plane waves for wavefunction.
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