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In this issue of Acta Crystallographica F, Structural Biology Communications, Firth et al.
(2019) present a text-mining tool for automatic protein-residue annotation in published
papers. The tool, called pyresid, searches the text of an article for references to amino
acids, then identifies the relevant protein and links that amino acid reference in the text to
the residue in the associated PDB or mmcif file(s). In doing so, it enables the reader, at
the touch of a button, to jump to the relevant part of the 3D structure.

By the time you read this, our developer, Simon Westrip, will have implemented an
annotation system for all our Acta F articles that uses pyresid behind the scenes. For
example, if you are reading this online, you can navigate to Mank et al. (2018), ‘Structure
of aspartate fB-semialdehyde dehydrogenase from Francisella tularensis’ or to Molina et
al. (2018), ‘Structure and stability of the human respiratory syncytial virus M2-1 RNA-
binding core domain reveals a compact and cooperative folding unit’. Clicking on one of
the highlighted amino acids in these articles will bring up a simple structure browser
(based on 3Dmol.js; Rego & Koes, 2015), showing where the selected residue is in the 3D
structure. Using the spanner icon, you can display the protein in cartoon format, stick
format or ball-and-stick format. It will also allow you to hide or display water molecules
and choose a white or black background. For display of the associated experimental
electron density, you will need to open a specialized structure visualization program but
this may be included in future versions if the annotations prove popular.
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074 and a Z-score of 25; Holm & Laakso, 2016'). T. maritima CheY and PhCheY superimpose well, with the main deviation in the
connecting region composed of the short helical segment of the 83~a3 loop. This region is unwound in the PhCheY structure
(residues 54-60) [Fig. 157(c)], facilitating the inter-domain movement.
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activated CheY from M. manpaludis (rm.s.d. of 1.1 A, Z=score 22.1; Holm & Laakso, 2016) [Fig. 262(a)]. The positions of the active
AspS3, as well as Thr81 and Tyr100, involved in translating the phosphorylation signal to a physiological output (Tyr-Thr coupling;
Zhu et al., 1996), also superimpose well, although Tyr100 adopts a different rotamer position [Fig. 25(6)]. The accumulated
negative charge at the N-terminal region of helix a4 in M. maripaludis CheY has been suggested to provide an archaea-specific
interface for CheF interaction (Quax, Altegoer et al., 20185). As indicated by a qualitative surface-potential reprasentation [Fig. 267
(c)], PhCheY may be less negatively charged than M. maripaludis CheF, since it lacks a negatively charged amino acid at the position
equivalent to Asp88 (Gly84 in PhCheY), as is also the case for other archaeal CheYs [Fig. 2[:7(11)]. Glu91 is in a different rotamer
position in PhCheY and may also contribute to the less developed negative surface potential [see Fig. 26)(c)]

Figure 2
Comparative analysis of CheY. (2) of the PhCheY ted from chains A
and 4") with M. maripaludis CheY (PDB entries 6skg and 6ekh; Quax, Altegoer et al., 20185). Views and
arrangement are as in Fig. 15(c). Superpositions were calculated with the LSQ tool (least-squares fit) in Coot
(Emsley et al., 20105). PhChe is in magenta/cyan and BeF;~/NaF-activated and non-activated M. maripaludis
CheY are in orange and yellow, respectively. The gray background refers to (b). (b) Enlargsment of the Chey
structures in the orientations indicated in (a). Residues AspS3/AspS7 (P, horikoshiM. maripaludis numbering),
TYr100/Tyr104 and Thrg1/Thr84 are shown in stick representation using the color code in (). (c) Qualitative
surface electrostatic representation of CheY from . horikoshi, M. maripaludis and T. maritima (PDB entry 1tmy;
Usher et al, 19982) calculated with the vacuum electrostatics function in PyMOL (http://www.pymol.org) and
shown in default coloring with positive potentials depicted in blue and negative potentials in red. The a4
helices induding the positions of GIngS and Glu86 (P. horikoshi numbering; GIu89 and GInd0 in M. maripaludis) a
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An example of an Acta F article (Paithankar et al., 2019) annotated to show the residue
Asp57.
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We think our pyresid implementation is a good example of
how integrated multimedia can enhance the reader experi-
ence, by enabling the facile location of biologically important
amino acid residues in 3D structural models. We have included
all Acta F papers to begin with and will extend the imple-
mentation to other IUCr journals as appropriate. Together
with mobile phone augmented reality apps such as Augment
(https://www.augment.com/) and ScholAR (https://www.
ini.usc.edu/ScholAR/download.html), reading and, more
importantly, understanding structural biology papers has never
been easier!
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