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Abstract P-43: Approximating Protein Alpha-Helices with Cylinders for Free
Electron Lasers Diffraction Experiments
Grigory A. Armeev1, Mikhail A. Lozhnikov2, Valery N. Novoseletsky1, Aleksandr V. Kudriavtsev1,
Alexey К. Shaytan1, Georgy M. Kobelkov2, Konstantin V. Shaitan1
¹Faculty of Biology, Lomonosov Moscow State University
²Faculty of Mathematics and Mechanics, Lomonosov Moscow State University
Background: Free electron lasers open up new exciting possibilities for protein structure studies.
Extremely high brilliance allows obtaining diffractograms from microcrystals, single particles (such as
viruses) and, theoretically, even protein molecules. However, the analysis of these kind of data is
significantly hampered by a small number of scattered photons, as well as the random orientation of the
particles in the X-ray beam. For this reason, it is necessary to develop new approaches to the analysis of
experimental data from such experiments. Here, we paid attention to the possibility of coarsening protein
alpha helices models to simplify such analysis.
Methods: To calculate the diffractograms from electron density maps of protein alpha helices and
model cylinders, we used the Condor software. Model experiments were carried out under conditions
similar to those in setup for measuring diffraction from single particles in the European XFEL (6A
wavelength, 500 nm focus, the distance to the detector - 70 cm and 10 cm for a wide angle, the detector is
20x20 cm). The electron density maps of protein alpha helices were calculated using the Chimera
software (1 A resolution). Model electron density of cylinders was further smoothed with the Gaussian
filter with a 3 A core.
Results: The obtained scattering patterns of model cylinders on small-angles are very similar to
the scattering patterns of alpha-helices, which changes upon going to large scattering angles. The amino
acid composition of alpha helices affects the character of diffraction patterns, which can be accounted for
by selecting the effective radius of the model cylinders.
Conclusion: We have shown that protein alpha-helices can be described by cylindrical models
with an effective radius, depending on the amino acid composition. These results can be used in the future
to build simple geometric models that satisfy the experimental diffractograms for coarse interpretation of
protein structures.
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