Solvent model in
bio-molecular scattering
calculation

A review




Background

® Scattering properties (scattering length, electron
density) difference between solute, solvent, and solvent
layer

© 1(g) = (|An(@) — pA(Q) + ApA(Q)]),,
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® Criticism of the implicit model

Ioa(q) = <|le — Fyop + 0pF,




Structure factor correction
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Solvent molecule assignment

® Solvent molecule assignment
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Spherical method

e Babinet’s principle: expansion
fousige (q) = —finsice (q) + 6(q)
® Boundary effects

Flf®g] = F|f]Flg]

f/g: the electron density of the
water/protein envelop sphere
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Cube method

® Cube method T
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Difference scattering

System A

L Sy S 2 Assuming no electron densitv correlation between proteins
SN A Assuming a,,(r,r’) = B,(r.r')  (4,)4y(r")) = (A,(r))XAo(r)) + e (r.1")
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Alg) =1A(q) - Ip(q). =) Allg)=(D(q)), D(q):=(A(@)P),-(B@P),.
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Difference scattering

Al(q) =1,(q) — Ip(q).
<t

f: volume fraction of protein in solution
Alued(q) =Ia(q) - (1 - HIp(g) (20 tering angle)

(:=0 at low scattering angle)
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Summary

Explicit vs Implicit
Implicit solvent subtraction

Experimental background subtraction

Fully atomistic model

SASSIE?

® Sophisticated solvent layer construction
® Scattering factor correction
® Spherical or cube method?




