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I 2 points, seperated by r : Phase difference Φ = r · 4π
λ sin θ
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Scattering by macromolecules

Crystal
Solution

I Fixed intramolecular distances
I Variable intermolecular distances
I |q| = q = 4π

λ sin θ

Images: Svergun et al, 2013, ISBN 9780199639533
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Scattering in solution

I Spherical average
I Effect of background
I Effect of hydration shell
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The RNA bvht

I found in mouse
I related to heart

I Collaboration with
Karissa Y.
Sanbonmatsu,
Doo Nam Kim
and Patel Trushar

Image: Xue et al, J.Mol.Cell 2016, doi: 10.1016/j.molcel.2016.08.010
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Experimental SAXS data

I I(q): Intensity as a function of the
momentum transfer (or angle)
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electron distances
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Pipeline

SHAPE ERNWIN clustering CRYSOL1,2

RNAfold match p(r) selection of validate
manual folding of ensemble structures I(q)

1Franke et al, IUCr 2017, doi: 10.1107/s1600576717007786
2Svergun et al, IUCr 1995, doi: 10.1107/s0021889895007047
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Ernwin sampling - matching p(r) of ensemble

distance d
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Ernwin sampling - matching p(r) of ensemble

Energy
good <---> bad

Energy
bad <---> good

Frequency
common <---> rare

sampled
desired
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sampled

desired
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Evaluation with CRYSOL3,4

I all-atom
I fits contrast of hydration shell to experiment

3Franke et al, IUCr 2017, doi: 10.1107/s1600576717007786
4Svergun et al, IUCr 1995, doi: 10.1107/s0021889895007047
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Evaluation with CRYSOL

Ernwin (sampling)
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Are our predictions good enough?

chi
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Best structures

From independent trajectories
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Best structure

I Outook: Try CRYSOL 3.0
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Summary and outlook
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I Method to direct sampling towards experimental distance distribution
I Coarse-grained p(r). Not perfect correlation with χ2

I Can get to χ2 below 1.5 (correct structure would be 1.1)
I Generate starting conformations for less coarse-grained approaches
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