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MAGNETIC RESONANCE SPECTROSCOPY SIMULATIONS

Features

V ile theories: Integration and Linking:

Analytic propagation for t — co.
Numerical propagation on a time grid.

Combining electronic structure and
spin dynamics.

Rotating frame approximation.
Pulse sequences.

Multiscale approaches.

Graphical and intuitive user interface.

Example 2: TREPR of dyads system L
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TREPR spectra of exemplary dyad system with an account for relaxation.
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Parameters adapted from Colvin, et al., J. Phys. Chem., A 117, 25, 5314 (2013).

D - (L)

Ki dp = 2.0045, g, = 2.0048, g, = 2.0057, wy, = 9.5 GHz, k, = 0.025 ns”,

kr =0.011 ns™, T;p = 0.032 ns™, Ty = 0.016 ns™, Ty, = 0.025 ns!, To, = 0.012 ns™,
T10=0.012ns™, T,o = 0.06 ns™.

Example 1: Photo-CIDNP effect in phototropin-LOV1-C57S
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Comparison of the experimental (dots) and simulated (lines) CIDNP field
dependencies for H (top), '3C (middle) and "N (bottom) nuclei taken from
Ding et al, Sci. Rep., 9, 18436 (2019). The green lines represent results of
MolSpin simulations.
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Figure 7: uEPR spectra of WT cryptochromes, recorded at X-band frequency (9.64 GHz), and

at a temperature of 274 K. a) Extant avian cryptochromes: robin (ErCryda), blackcap (SaCry4a),

zebra finch (TgCry4a), quail (CeCry4a), chicken (GgCry4a). b) Pigeon, ancestor, and non-avian .
cryptochromes: pigeon (CICry4a), Passeriformes ancestor (PAgCry4a), Archelosauria ancestor
(ArchCry4a), fruit fly (DmCry), zebrafish (DrCry5). Each unique spectral shape is simulated with
the FAWNS code (black), with parameters listed in Table 3.
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trEPR experimental data
(red curves) including their
spectral simulation (black
curves) of DmCry WT.
Lower panels depict
contributions of the
individual simulated
radicals (donor depicted in
orange, FAD as acceptor in
blue) to the overall spectral
simulation (drawn black
curves). Spectra were
recorded at microwave
frequencies of 9.6650 GHz
(DmCry WT).
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Nohr et al., Biophysical J. 111, 301, (2016).
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