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Methods to coax macromolecules into ordered lattices are bread and butter to the
readers of Acta Crystallographica Section F. This is far from an easy process, and when it
succeeds there is an enormous variety in the size, shape and order found within these
crystals (Svensson et al., 2019). Tens of thousands of trials are often needed to find the
components of a supersaturated solution that will induce the formation of crystals; can
anything be salvaged from all the failed crystallization experiments? Amorphous mate-
rial is often found during screening, and can blaze a trail to crystallization, but is there
order in the chaos? In this issue, Greene and colleagues (Greene et al., 2021) add to their
discovery that dense phases of ovalbumin contain highly ordered regions (Greene et al.,
2015), by showing the same phenomenon in a number of other proteins.

The dense phases that proteins form during the crystallization process of salting-out
have been largely ignored with respect to their macrostructure. The rise of the XFELs
(Chapman et al., 2011; Spence, 2017), and more recently microED (Mu et al., 2021; Wolff
et al., 2020), has made the collection of data from ordered structures on the nanometre
scale a real prospect. This justifies the investigation of nanocrystals in order to gain
atomic details of macromolecules that can be hard to crystallize. By detailed character-
ization using X-ray and neutron scattering techniques, combined with electron micro-
scopy and modelling, the authors beautifully demonstrate a variety of microstructures
that can be formed within protein gels. The researchers investigated three proteins, all
adopting different microstructures: RNAse A that forms nanocrystalline sheets; immu-
noglobulin G, that forms hexagonally packed tubes; and lysozyme, that forms short,
ordered chains. Each of these examples show similarities to the packing observed in fully
fledged crystals, demonstrating that this phase is likely a step towards large crystals and,
more importantly, could be common to this type of ‘amorphous’ protein gel.

While the number of examples is still perhaps limited, this study clearly shows that
protein gels tend to contain microstructures. This can therefore be exploited to gain
structural insights into systems that have proved difficult to crystallize and may shed light
on the processes of crystallization itself. We look forward to seeing the first diffraction
images from these fascinating protein phases.
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Figure 1
Left to right: lysozyme, RNAse A and ovalbumin. Images reproduced from Greene et al. (2021).
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