11th International Workshop on X-ray Radiation Damage to Biological
Samples - RD11

1

Contribution ID: 24 Type: Invited

An Objective Metric for Correcting Radiation
Damage in SAXS

Friday 16 October 2020 16:00 (20 minutes)

Size-exclusion chromatography small-angle X-ray solution scattering (SEC-SAXS) has become a standard
method for modern bio-SAXS synchrotron light sources (Ryan et al. 2018; Brennich et al. 2016; Blanchet
et al. 2015). However, the contamination of data by radiation damage remains a major issue resulting in poor
post-processing of SEC-SAXS data. Several statistical tools have been developed to assess solution SAXS data
quality (Rambo and Tainer 2013; Franke et al. 2015). These are mostly useful for “rejecting”significantly dif-
ferent data points or data frames, based on the assumption that the rest of the data are close to the “truth”
. But this can lead to a situation where mediocre data, especially data contaminated with radiation damage,
are not correctable or simply cannot be evaluated before any interpretation is done.

To alleviate this problem, an objective metric, correction-state score (CSS) based on the dynamic time warping
algorithm (DTW) is proposed. CSS can be used to both verify the data quality and identify the optimal data
correction procedure for post-processing of SEC-SAXS data. CSS can be represented as a numerical likelihood
with a scale of 0 to 1. Using this objective score it is possible to quantitatively assess the “goodness”or appro-
priateness of a background correction for SEC-SAXS data and hence maximise the quality of the correction
of radiation damaged datasets.
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