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Supplementary Table 1| Concentration of Fe, Co and Ni in the AYFFF peptide

assemblies.

Supplementary Fig. 1| Dynamic adsorption of AYFFF peptide assemblies near a

regular magnet in a 40 mM MgCl: solution or in ultrapure water.

Supplementary Fig. 2| Measurements of mass susceptibility (y) via a high-

precision electronic balance.

Supplementary Fig. 3| Evidences for the existence of cation—m interactions between

magnesium cations and AYFFF.

Supplementary Fig. 4| Stable optimized geometries of the hydrated MgCl (denoted
as MgCl-(H20),) and MgCl: clusters (denoted as MgCl:-(H20),) adsorbed on a
benzene molecule (denoted as MgCl-(H20),@B and MgCl-(H20).@B,

respectively).

Supplementary Fig. 5| Electron paramagnetic resonance (EPR) of AYFFF@Mg-
Cl, AYFFF and MgCl..
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Supplementary Table 1| Concentration of Fe, Co and Ni in the AYFFF peptide

assemblies®.
Concentration (ppb)
Sample
Fe Co Ni
Peptide N.D. ND. 03 N.D. ND. ND. 14 038 1.1

Peptide + MgCl. 283 352 598 N.D. 02 0.1 ND. ND. N.D.

Peptide + ZnCl: N.D. N.D. N.D. N.D. ND. ND. 592 549 582

* N.D. = not detected. The concentration of Fe, Co and Ni in the supernatant of peptide
assemblies is extremely low (at or below the ppb level), demonstrating that the
exceptionally strong paramagnetism of peptide assemblies does not come from these

ferromagnetic impurities.
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Supplementary Fig. 1| Dynamic adsorption of AYFFF peptide assemblies near a
regular magnet in a 40 mM MgCl: solution. The white dashed frame outlines the
edge of the magnet. The AYFFF peptide assemblies can be attracted toward the magnet
with a surface magnetic field of 0.5 T (a), which further proved their exceptionally
strong paramagnetism. As expected, in ultrapure water, the peptide assemblies were

pushed away from the magnet due to their diamagnetism nature (b).
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Supplementary Fig. 2| Measurements of mass susceptibility (y) via a high-
precision electronic balance. a, Schematic diagram of the experimental setup. To
ensure the accuracy and repeatability of all the measurements, the magnetic field was
kept constant by fixing the positions of the magnet on top of the balance cover and of
the specimen on the support. b, x of AYFFF peptide assemblies in 20 mM and 40 mM
MgCls solutions, together with water as a reference. Data are shown as mean = SEM,

together with symbols.
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Supplementary Fig. 3| Evidences for the existence of cation—n interactions between
magnesium cations and AYFFF. a, UV absorption spectra of AYFFF (red dashed
line), AYFFF@Mg-Cl (black solid line) and MgCl, (purple solid line), together with
the difference spectrum of (AYFFF@Mg-Cl) — (AYFFF) — (MgCl) (blue solid line).
AYFFF@Mg-Cl represents the AYFFF assemblies in the MgClz solution. There is a
weak positive band near 227 nm in the difference spectrum of (AYFFF@Mg-Cl) —
(AYFFF) — (MgCl) (blue line), which can be attributed to the cation—r interactions
between Mg?* cations and aromatic rings in AYFFF assemblies. b, Fluorescence
spectra of the supernatant of AYFFF assemblies in a 40 mM MgCl; solution (red solid
line) and ultrapure water (black solid line). It shows an emission peak at 303 nm (as
excited at 275 nm), which could be assigned to the aromatic ring in the AYFFF
component that easily generated the n-n* transition. The fluorescence intensity of the
AYFFF supernatant dramatically weakened in a 40 mM MgCl» solution compared with
ultrapure water, indicating that the conjugated double bonds of aromatic rings in

AYFFF are greatly affected in the MgClz solution.
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Supplementary Fig. 4| Stable optimized geometries of the hydrated MgCl (denoted
as MgCl-(H20),) and MgCl: clusters (denoted as MgCl:-(H20),) adsorbed on a
benzene molecule (denoted as MgCl-(H20),@B and MgCl:-(H20).@B,
respectively). a, MgCl-(H20),. b, MgCl>-(H20),. ¢, MgCI-(H20),@B. d, MgCl,-
(H20),@B. Spheres in green, blue, gray, red and white represent chloride, magnesium,
carbon, oxygen and hydrogen, respectively. In the case of MgCI-(H20)s@B, the
magnesium cation directly interacts with the benzene molecule (¢). While for MgCl»-
(H20)s@B, water molecules are existing between the magnesium cation and benzene
(d), indicating that the magnesium cation does not directly interact with benzene (i.e.,
their interaction is mediated by water). These results suggest that the interaction
between the hydrated MgCl and benzene molecule is comparable to that between the

hydrated MgCl» and benzene molecule.
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Supplementary Fig. 5| Electron paramagnetic resonance (EPR) of AYFFF@Mg-
Cl, AYFFF and MgCl.. X-band (9.39 GHz) EPR spectrum was measured at 2 K, and

the g value of AYFFF@Mg-Cl is 2.003.



