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In recent years data collection, especially at third
generation synchrotrons, has become so fast that in many
cases scientists choose to shoot first and then ask the
question later. This approach may not always be the most
efficient and the resulting data set may be insufficient for
structure determination due to a number of reasons, e.g.
radiation damage leading to incomplete data or
insufficient anomalous signal. Additionally, especially
when using remote access, data collection is not always
carried out by scientists with appropriate training and
experiments may not be planned well enough.

Many tools and pipelines already employed at Diamond
or within CCP4 help scientists to analyse their data and
assist in decision-making while still having access to the
crystal at the beamline. Databases such as ISpyB or
beamline control software like GDA allow the user to
provide additional information like protein sequence,
crystallisation condition and atomic scatterer for
derivative crystals prior to the experiment or while at the
beamline. In the past two decades a multitude of quality
metrics (e.g. R ,lol, CC,, CC . CC_ ) have
been proposed, agcep]fe&n declined and modified (8 assist
scientists in decision-making through the entire structure
solution process.

Here we present how structure determination pipelines
at Diamond will change over the next few years. In
collaboration with CCP4 the existing pipeline
infrastructure is to be transferred into a complex network
for structure solution. Currently existing user data has
been analysed with established software and pipelines
and judged based on known quality metrics. In the long
run this will serve as the basis to train a structure solution
network in decision-making, which may involve defining
additional new quality metrics or even allow scientists to
provide biological data, results from mutation studies and
sequence analysis, to increase the chances of solvability
of a protein structure.
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Experimental phasing is oftentimes hindered by
radiation damage. Several metrics are available to judge
data quality and the anomalous signal by taking all
measured data into account !

For application in practlce, it would be useful to have
metrics with which one can easily identify a subset of
data which are least radiation damaged and thereby
increase then chance of successful phasing.

In absence of radiation damage, all Bijvoet differences
would be the same. With increasing radiation damage,
subsequently recorded Bijvoet mates and anomalous
differences vary. By monitoring the behavior of
subsequently recorded Bijvoet pairs, it should be possible
to identify the point at which adding the next
measurement, more noise than signal is introduced into a
resulting data set.

We will present an evaluation of different metrics in
terms of their ability to estimate the usefulness of Bijvoet
differences as a function of dose deposited in a crystal.
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