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Validation of macromolecular flexibility in solution by
small-angle X-ray scattering (SAXS)

Abstract

The dynamics of macromolecular conformations are critical to the action of cellular networks.

Solution X-ray scattering studies, in combi with macromolecular X-ray crystallograph

(MX) and nuclear magnetie resonance (NMR), strive to determine complete and aceurate states

Share article of macromolecules, providing novel insights describing allosteric mechanisms, supramolecular

and dynamic This review addresses theoretical and practical
Authors Authors and affiliations ) ) . ; 5 5 . .
= Article concepts, concerns, and considerations for using these techniques in conjunction with
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o computational methods to productively combine solution-seattering data with high-resolution

structures. T discuss the principal means of direct identification of macromolecular flexibility
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from SAXS data followed by critical concerns about the methods used to calculate theoretical
SAXS il indicatofu.
profie a5 8N SAXS profiles from high-resolution structures. The SAXS profile is a direet interrogation of the

thermodynamic ensemble and techniques such as, for example, minimal ensemble search

Accurate computation of S... WTHiEle (MES), enhance interpretation of SAXS experiments by describing the SAXS profiles as

Modeling of the conformat... population-weighted thermodynamic ensembles. I discuss recent developments in

Abstract P 1 techniques used for ional sampling, and how these techniques provide

Distance constraints in rigi...
e conformational Abstract a basis for assessing the level of the flexibility within a sample. Although these approaches
The dynamics of macromolecular conformations are critical to the action of cellular networks. € conformational ensem. i . . . § . .
sacrifice atomic detail, the knowledge gained from ensemble analysis is often appropriate for

Solution X-ray scattering studies, in combination with macromelecula X-tay erystallography Concluions and rospects ——— developing hypotheses and guiding biochemmical experiments. Examples o the use of SAXS and
(MX) and nuclear magnetic resonance (NMR), strive to determine complete and accurate states ISR R combined approaches with X-ray crystallography, NMR, and computational methods to

of macromole cules, providing novel insights describing allosteric mechanisms, supramolecular References characterize dynamic assemblies are presented.

complexes, and dynamic melecular machines. This review addresses theoretical and practical Copyright Information SAXS prﬂﬁ le as a indicator...

concepts, concerns, and considerations for using these techniques in conjunction with T

computational methods to productively combine solution-s ing data with high )
structures. I discuss the principal means of direct identification of macromolecular flexibility
from SAXS data followed by critical concerns about the methods nsed to calculate theoretical
SAXS profiles from high-resolution structures. The SAXS profile is a direct interro gation of the
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level of the flexibility within a sample. Although these approaches sacrifice atomic detail, the
knowledge gained from ensemble analysis is often appropriate for develo ping hypotheses and

used for conformational and how these provide a basis for assessing the

Distance constraints in rigi...

guiding biochemical experiments. Examples of the use of SAXS and combined approaches with The conformational ensem..

X-ray erystallography, NMR, and con methods to characterize dynamic assemblies are

presented. Conclusions and prospects
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that structural elements produced from SHCC or steel-reinforced SHCC (R/ISHCC) may be rendered
durable by limiting the ingress rates of potentially deleterious substances. Recently, it has been
reported that, while the average crack width in SHCC is maintained up to large tensile strains in
excess of 3%, the maximum crack width may equal or exceed those are considered to be limiting in
terms of durability. Also, the typical range in SHCC average crack width, from 50 to 100 pm, has
been shown to be a threshaold in water permeability, at which width permeability is restricted to
several orders lower than that expected for crack widths ranging from 0.2 to 0.3 mm — a typical
reinforced concrete crack width limit in durability standards. However, it has recently been shown
that capillary absorption in dry, pre-cracked SHCC is a quick process, with water penetrating into fine
cracks within minutes of exposure. In addition to describing these findings, this chapter sats the
scene for later chapters on improved ingress rate characterisation and the actual deterioration of
cracked SHCC or R/SHCC. Guidelines for the pre-cracking of SHCC towards durability testing are
derived, based on the results of recent comparative testing. These include the specimen shape, size,
test set-up, crack measurement to sufficient resolution, and crack width distribution presentation.
Finally, the field performance of repairs, structures and structural elements produced from SHCC and
R/SHCC in the pastdecade is reported.
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Crack width — Capillary absorption — Digital image correlation — Durability
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