I[UCrData - update on data publication
and practices at the IUCr

Gillian Holmes
lUCr
5 Abbey Square, Chester CH1 2HU

checkin@iucr.org

TR0
ECM

VIENNA AUSTRIA 2019

Data Science Skills in Publishing: for authors, editors and referees




it is essential that the methods by which
the results have been gained, and the
data on which they are founded, should
be fully published so that they may be
subjected to the expert criticism
necessary to assess their reliability.”

Editorial preface, Acta Cryst. (1948). 1, 12E5



History of data publishing at the IUCr

e 1983 Launch of Acta Crystallographica Section C (incorporating Crystal
Structure Communications published by University of Parma since 1972)

* 1987 Vote at Perth Congress to establish Working Party for
Crystallographic Information

e 1991 CIF: facilitated machine submission and automatic article
generation

e 1996 Mandatory CIF submission
* 1997 CIF-access papers introduced in Acta C
* 1999 Crystallography Journals Online

e 2000 Acta Cincluded in Crystallography Journals Online, electronic
papers replace CIF-access




CIF access

Acta Crvst. (1997). C53,IUC9700001 [ dei:10.1107/S0108270197099526 ]

5-Phenyldibenzophosphole, Polymorph 2

P. R. Meehan, E. C. Alyea and G. Ferguson

Abstract

Polymorph 1 of the title compound, Ci1gH 3P, has been described previously (Alyea, Ferguson & Gallagher, 1992) and
erystallizes in space group Peal| with two independent molecules in the asymmetric unit. The present pelymorph 2 was
obtained serendipitously, it crystallizes in space group P212121 with one molecule in the asymmetric unit. The pendant

phenyl ring of polymorph 2 adopts a slightly different orientation than that reported for the two independent molecules in
polymorph 1.

Comment

K-ray analysis of crystals from what proved to be a wrongly labelled sample bottle has shown that they were a second poly-
morph of 5-phenyldibenzophosphole (I) whose structure we have reported previously (Alyea, Ferguson & Gallagher, 1992)
in space group Pealy with two independent molecules in the asymmetric unit. The polymorph reported here crystallizes in

the chiral space group P21212) with one molecule in the asymm etric umnit.

A view of the molecule is in Fig. 1. Molecular dimensions are very similar to those reported for polymorph 1, with
P—C in the range 1.808 (3) to 1.828 (3)A (1.808 (9) to 1.846 (10)A in polymeorph 1). The orientation of the phenyl ring
relative to the benzophosphole ring is defined by e.g. the torsion angle C11—P1—C31—C32 68.3 (3)° In polymorph 1,
the corresponding angles for the two independent molecules are 32.0 (5) and 34.1 (6)° respectively. Examination of the
structure with PLATON (Spek, 1996a) showed that there were no solvent accessible voids in the crystal lattice.

Experimental

The compound was prepared as described previously (Alyea, Ferguson & Gallagher, 1992) and recrystallized from dichlore-
methane.

Refinement

Molecules of (I) are achiral but crystallized in the orthorhombic system in the chiral space group P212121 For the data

collection, reflections in the range 0 to +h, 0 to +k and-1 to +l were measured to ensure a full Fnedel set Dunng data
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Tetrakis(2-methyl-2-phenylpropyl)stannane at 150 K
John Nicolson Low®* and 1. L Wardell®
Q *Department of Applied Physics and Electronic and Mechanical Engineering, University of Dundee, Nethergate, ')
; Dundee DD1 4HN, Scotland, and bDepartment of Chemistry, University of Aberdeen, Meston Walk, Old Aberdeen
U ABZ24 3UE, Scotland
‘ *Correspondence e-mail: j.n.low@dundee.ac.uk
(Received 11 November 1999; accepted 25 November 1999)

The structure of the title compound, tetrakis(2-methyl-2-phenylpropyl)stannane, (PhCMe;CH2)45n, has been determined at 293

( K by Reuter & Pawlak (1998|:>). This present determination was carried out at 150K and as a result gives cell, coordinate and
displacement parameters with much reduced s.u.'s. As is pointed out in the the above paper, the bonds and angles are similar to
> those in related Sn compounds although it is worth emphasizing that there are no intra- or intermolecular ring-ring interactions

but that there are a numberof C—H...Cg(m-ring) interactions at the 3.0& level.

PowerPoint slides

Comment

Examination of the structure (Ic:)) with PLATON (Spelk, 1gggC>) showed that there were no solvent-accessible voids in the
crystal Iattice.':)

Experimental
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History of data publishing at the IUCr

2001 Acta Crystallographica Section E: Structure Reports Online
launched

2007 Transition to open access, new shorter format introduced
2010 Editorial published reporting systematic scientific fraud in Acta E
2012 Acta E delisted from Science Citation Index

2014 Relaunch of Acta E with new paper formats, longer Research
Communications and short Data Reports, and new subtitle
Crystallographic Communications

2016 /UCrData launched with aim of ‘providing short descriptions of
crystallographic datasets and datasets from related scientific
disciplines’, the first phase providing a home for the short crystal
structure reports previously published in Acta E




FAIR data

IUCr policy was always to allow free access to data
* Coordinates, anisotropic thermal parameters, structure factors

* In print days, knowledge of the existence of these depended on
subscribing to the journal

* Since approximately 1991, these were exposed via online tables of
contents (gopher predating invention of Web!)

* Since 1999 (Crystallography Journals Online) fully accessible
including historical content

e Structure factors mandatory as electronic files since 1997

 Recommendation for links to primary data following DDDWG
activities (2017)



IUCrData objectives

* To provide a new source of revenue

* To develop data
* To get as much o
* To create a new

* To try to ensure the quality of data in the public c

* To promote data
IUCr

oublishing at the IUCr

nome for Acta E and other IUCr C

and journal articles already pub

ata into the public domain as possible

atasets

omain
ished by the

* To investigate ideas for deposition of novel types of data and

large data sets

* To provide another mechanism to access the data held by the

IUCr



Features of a data article in /JUCrData

e Title
e Authors
Abstract

Keywords

Peer-reviewed short text

Figure(s) including an ellipsoid plot

Chemical scheme

Tabular information
* Acknowledgements

 References

Supporting information, e.g. text files, videos etc.
PDF version

Interactive HTML version with integrated
supporting information

CIF or other data set (e.g. mmCIF, crystallization
data etc.)

Structure factors

checkCIF report

3D visualisation tool

Search

Deposition with relevant databases

Open access
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Check for similar reduced cells

The following files are available for this submission

Name Component Size Upload time

wm4108.cif Data article 746668 Mon Jul 1 05:49
wm4108Isup2.hkl Structure factors for datablock 1. (Extracted from CIF) 788211 Mon Jul 1 05:49
wm4108scheme1.tif Scheme 521564 Mon Jul 1 05:54
wm4d108figl.tif Figure 773244 Mon Jul 1 05:55
wm4108fig?2.tif Figure 827954 Mon Jul 1 05:55
wm4108fig3.tif Figure 904786 Mon Jul 1 05:56
wm4a108fig4a.tif Figure 3147664 Mon Jul 1 05:56
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The following table shows structures with similar reduced cells to those in the submitted CIF. Please note that this comparison is only against structures in the

IUCr CIF archive.

Criteria used for search: cell parameters within 3% of largest cell length and all angles within 2°

Datablock: |

Co-editor code \Authors Reference Sum Space (Cell parameters Title
formula |group
wm4108 Peppel, Tim; Detert, (THIS P 2121 9.371,14.106,15.735 Crystal structure of a salt with a
Sabine M. L.; Vogel, |ARTICLE 21 [90.00,90.00,90.00] cobalt(ll) complex anion and a
Christian; protonated sugar cation:
K\"ockerling, Martin® (K(H~2~0)~2~)(GlcN--
H)[Co(NCS)~4~]
[Possible Matches
26034 Peeters, Oswald M.*; Acta Cryst. ES7|C21H23 |P 21 21 |9.444 13.72515.703  |(+)-N-{4-[(15,2S)-2-(Dimethylamino)-
il Blaton, Norbert M; De  ||(2001), N5 S1 21 [80.00,90.00,90.00] 1-(1H-imidazal-1-yl)propyllphenyl}-
Ranter, Camiel J. 0723--0724 2-benzothiazolamine

Internal code of the Janssen
Research Foundation: R116010

RETURN TO ARTICLE HOME PAGE
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Editorial board
ISSN: 2414-3146

Current issue | Archive

DATAREPORTS

[Co(NCS);(C15H22N205):]

for authors

Anumber of services are available to authors of data articles in
IUCrData. The aim is to provide a publication process that is as
smooth and rapid as possible.

These pages give links to instructions on how to prepare your
data article for submission and tools to help you do this, details
of what to do about supporting information, and utilities to track
the status of your data article once it has been accepted and is in
production.

PREPARE

» Notes for authors

« CIF information

e publCIF

* Artwork guide

* Author checklist

« Standard software referances

» Advantages of upgrading from SHELXL-97 to SHELXL-2014
# Prepare an enhanced figure (small molecule)

» Sample issue

SUBMIT

* Submission instructions
* Submit your data article
® Peer-review process

FOLLOW
* Status of your data article
e Download your proofs
« Download your electronic reprint
e Order reprints of your data article
* Publicise your data article

POLICIES

» Article correction and retraction paolicy
s Ethics

* Author rights

* Copyright paolicy

* Open access

The title compound,

which are completed by crystallographic

[CO(NCS)a(Cq5HaaMa02)0], Crystallizes with
twao half molecules in the asymmetric unit,
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OPEN & ACCESS

1. Introduction

IUCrData is an open-access publication, i.e. free of charge to all
readers. The costs of peer review, of production, and of online
hosting and archiving are met by charging an open-access fee to
authors. This document provides a summary of the open-access
policy for this publication. The open-access policies of other IUCr
publications are described elsewhere.

2. Open access and authors

Authors will be asked to pay an open-access fee upon
acceptance of their data article for publication in JUCrData.
However, please note that authors will be asked to confirm that
they can pay the open-access fee, or that they have a payment
waiver, at the submission stage.

3. Open-access fee

The open-access fee for IUCrData is USD 200. The fee is used to
meet the costs of peer review, of production, and of online
hosting and archiving. There are no submission charges.

3.1 Waivers

Authors from developing countries or authors who have financial
difficulties in paying for open access may apply for their open-
access fees to be waived. Waiver requests must be made before
submission of a data article.

3.2. Discounts

Discounts are available for advance payment of open-access
fees.

4. How to pay

Authors may pay by credit card, banlk: transfer or voucher. Please
note that purchase order and invoicing arrangements are also
available. For more details of how to pay and our reimbursement
policy, click here.

5. Open access and copyright

"= 1ucr

publCIF

-
publICIF

a CIF editor g
for authors

pubICIF - free software to edit and
preview a CIF for publication

Explore

>
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Andrew R. Chadeayne,®* James A. Golen? and David R. Manke® Lb—Lo—hHJ 119.5
Y | C7—C6—H6 120.3
ACaaMTech, LLC, 58 East Sunset Way, Suite 209, Issaquah, WA 98027, USA, and PDepartment of Chemistry & Biochemistry, e s s
University of Massachusetts Dartmouth, 285 Old Westport Road, North Dartmouth, MA 02747, USA A C5—C6—C7 119.31 Lt 2;
*Correspondence e-mail: andrew@caam,tech o C5—Co—He 120.3
o P o 7 0s |
Edited by I. Brito, University of Antofagasta, Chile (Received 24 June 2019; accepted 4 July 2019; online 9 July 2019) & C1—C8—C7 105.58
- C1—C8—Co 127.19 |
The title compound {systematic name: [2-(1+4-indol-3-yl)ethyll{methyl)propylamine}, Cy4Hz2gN2, has a single molecule in the asymmetric unit. # ~— s o e
. ¥ . C7—Ca—Co 126.70 {
The molecules in the unit cell are held together in infinite one-dimensional chains along [010] through N—H---N hydrogen bonds between = = i =
indole H atoms and trialkylamine N atoms. C8—Co—HoA 108.9
C8—C9—H9B
Keywords: crystal structure; tryptamines; indoles; hydrogen bonding. 2 C8B—_CO_C10 Structure I
| C3—C9—C1
CCDC reference: 1938495 LY Ni—Ci—CB—C7
Similar articles| PowerPoint slides o N1—Cl—C8—C9
) f M1-C2—-C3-C4
3D view molecule | |unit cell © ! ey Ni1—C2—C7—C6
Al N1-C2—C7—CB
_J N2—C11—C12—C13
J Cl1—N1—-C2—C3
N— 5 C1—N1—C2—C7
pick bonds Qi’i C1—-C8—-C9—-C10
C2—N1—C1—C8
background C2—C3—C4—C5
o B o
/ \ 4 C2—C7—C8—C1
\ s C2—C7—-C8—C9
N N
H A Ni-H1-N2 = 179.8°
Hydrogen-bond geometry (&, 0) ;
e
N2-C14 1.4674 Dt A

N1—H1---N2

Symmetry code: (i) —x+1/2, y+1/2, z.
Structure description

H-Methyl-/-propyltryptamine (MPT) is a structural analog of #///-dimethyltryptamine (DMT), which is a well known " psychedelic’ maolecule
found in a variety of naturally occurring organisms, including plants, animals, and funghi, including mushrooms. In humans, DMT is the only
known endogenous mammalian /7 v-dimethylated trace amine (Fontanilla et af., 2009'::>J‘ Naturally oceurring tryptamines (e.g. DMT, psilocybin,
S-methoxy-/ //-dimethyltryptamine) and their synthetic derivatives (e.g. psilacetin, MPT) have garnered considerable attention of late due to
new evidence demonstrating their efficacy in treating mood (e.g. anxiety and depression) and post traumatic stress disorders (PTSDs) (&ixala
etal, 2018'::); Cameron et al., 2019'::))‘

Psilocybin, isolated from the so-called * magic’ mushrooms, is perhaps the best known prodrug of the serotonin 2a agonist psilocin (Nichaols,
20165:)]. Recent studies indicate that psilocin (and its prodrugs like psilocybin and psilacetin) could provide effective treatment for mood =



Development of data publishing

Launch of /[UCrData: a peer-reviewed service providing a
home for the very short articles previously published in
Acta E

Enhancement of search and visualisation features across
structural data sets housed on the IUCr servers

Extend data management services to novel types of data
Host or provide discovery mechanisms for experimental
raw data sets (primarily diffraction images)
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Keywords: p-threonine aldolase:
Chlamydomonas reinhardtii; n-amino acids;
crystallization,

Crystallization and X-ray analysis of D-threonine

aldolase from Chlamydomonas reinhardtii

Yuki Hirato,® Masaru Goto,” Mayumi Tokuhisa,® Minoru Tanigawa® and

Katsushi Nishimura™©*

Depariment of Materials and Applied Chemisiry, College of Science and Technolagy, Nihon University, 1-8-14 Kanda-
Surugadai, Chiyoda-Ku, Tokyo 101-8308, Japan, "Department of Biomolecular Science, Faculty of Science, Toho

University, 2-2-1 Miyama, Funabashi, Chiba 274-8510, Japan, and “Department of Biotechnology and Material

Chemistry, Junior College, Nihon University, 7-24-1 Narashinodai, Funabashi, Chiba 274-8501, Japan. "Correspondence

e-mail: nishimura.katsushi@nihon-u.ac.jp

p-Threonine aldolase from the green alga Chlamydomonas reinhardni (CtDTA)
catalyzes the interconversion of several p-hydroxy-p-amino acids (e.g.
p-threonine) and glycine plus the corresponding aldehydes. Recombinant
CrDTA was overexpressed in Escherichia coli and purified to homogeneity; it
was subsequently crystallized using the hanging-drop vapour-diffusion method
at 295 K. Data were collected and processed at 1.85 A resolution. Analysis of
the diffraction pattern showed that the crystal belonged to space group P1, with
unit-cell parameters a = 64.79, b = 74.10, ¢ = 89.94 ;\, a = T107, B = 6934,
y = 71.93°. The asymmetric unit contained four molecules of CrDTA. The
Matthews cocfficient was calculated to be 2.12 A* Da™ and the solvent content
was 41.9%.
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Crystallization and X-ray analysis oi p-threonine
aldolase from Chlamydomonas reinhardtii

Yuki Hirato,* Masaru Goto," Mayumi Tokuhiza,” Minoru Tanigawa® and
Katsushi Mishimuwra™™*

“Tiepariment of Maierals and Applied Chemisry, College of Scionee and Technalegy, Riban Unirsity, 1-3-54 Kancla-
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n-Threoming aldolase from the green alga Cllamydoniones reinhardii (CrDTA)
catalyees the interconversion of several fhydroxy-p-amino  acids (eg
o-threcmine} and glvcine plus the corresponding aldehydes. Recombinant
CrITA was overexpressed in Escherichis cofi and purified 1o homoegeneity: it
was subsequently crystallized uwsing the hanging-drop vapour-diffusion method
ab 295 K, Data were collected and pnwu:'.xzd at 1.8% A resolution. .v‘\n:tlyscis el
the diffraction pattern showed that the ur:,rstul hultmguu b space group 1. with
unnt-cell paramebers o = G479, b= T410, ¢ = H00 .-'.\.. o= T, d= 6434,
p o= TIEFY The asymmeiric unil contmined four molecules of CrTA. The
Matthews coefficient was caleulated to he 212 jl.! [R5} 1 and the solvent comtent

was 41.9%.

CE

~ Diffraction pattern

MRALVSKARLAHSVGGRASQATRCAATISASRAP
AHLGDALHDVDTPALILDLDAFDRNCEKLKGV
MAGFPGVAVRPHAKAHKCAEVARRQLQLLGAK
GVCCQKVIEAEAMAEGGVSDLLLSNEVIAPRK
IDRLVGLAAAGARVGVCYEREDNLRQLNAAAA
ARGTHLDVLVELNVGQDRCGVNSADEVVQLAR
AAAGLDNVRFAGIQAYHGGLQHVRDPRDRAQR
VGQVVGRARAAVDALKAAGLPCDTVTGGGTGT
YRVEAASGVFTEVQPGSFAFSDADYARNLQED
GGVGEWEQSLWVLTQVMSVTPARGLAVVDAGT
KAVSLDSGPPRLPPAFEAAYGTMMEYGSGGDE
HGKLMWPQGAYQLPMSLPEVGSLLLLQPGHCD
PTVNLYDWLVAARROQGGQQQGGVDGWRVEAV
WPIRGRGPGQ
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1. Introduction

Threonine contains two chiral centres and exists as four
stereoisomers (L-, L-allo-, p- and p-allo-threonine). The
interconversion of several p-hydroxy-g-amino acids (e.g.
threonine) and glycine plus the corresponding aldehydes (e.g.
acetaldehyde) is catalyzed by threonine aldolases (Liu, Dairi
et al., 2000). In general, threonine aldolases are classified into
1- and D-type enzymes according to their stereospecificity at
the a-carbon. Depending on their stereospecificity at the
p-carbon of threonine, L-type threonine aldolases can be
further classified into three types (Dickers er af., 2010):

OPEN 3 ACCESS

1. Introduction

Threonine contams two chital centres and exists s four
shereoisomers (Ls, Laallos, Do and  Dealfe-threonine), The
imtercomversion of several  fhydroxyceamine acids [(eg
threenine ) and glyene plus the corresponding aldehydes (rg.
acetalichyde) is catalyeed by threomine aldolases (Lin, Dairi
ef al, 20000 In general, threonine aldolases are classilied into
L- amdd D-type enzvmes according 1o thelr stereospecificity at
the w-carbon. Depending on their stereospecificity a1 the
frcarbon of threonine, L-type threonine aldolases can be
further classified inte three types (Dickers er ol H00):




Ambiguity of DOls

* DOI = digital object identifier

* Resolution services (e.g. CrossRef) allow long-term reference to a
digital object

* Does not guarantee that the content is persistent
* lUCr journals assign DOI to each supporting data set (CIFs, s.f.s etc.)

* These are characterised as ‘part of’ the parent publication (i.e. not
‘first class’ primary research outputs)
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https://doi.org/10.1107/52414314615024293

Viewed by [223]

Bis(N-benzyl-N-methyldithiocarbamato-«2S,S" )( pyridine-xN)cadmium(II)
M. A. Ehsan, M. Mazhar and E. R. T. Tiekink®

The title compound, [Cd(CgH; gNS2)2(CsHsM)], features a five-coordinate Cd!! atom, being

coordinated by two nearly symmetrically chelating dithiocarbamate ligands and a pyridine N atom. The
resulting NS4 donor set defines a distorted coordination geometry tending toward square pyramidal. In th
packing, centrosymmetric ten-membered {.. HCNCS}> synthons arise as a result of methylene-C-H.. .5 int
These are connected into layers parallel to (10-2) via weak methyl-C-H. . .w{phenyl) interactions.

Keywords: crystal structure; cadmium; dithiocarbamate.

Read article Similar articles

Supporting information

Crystallographic Information File (CIF) https://doi.org/10.1107/524143146150242393
/5j4002supl.cif
» Contains datablocks [, global

Structure factor file (CIF format) https: //doi.org/10.1107,/52414314615024293
/5]4002Isup2.hkl
» Contains datablock I

CCDC reference: 851623

¥ checkCIF report

3D view
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* Full crystallographic data
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Supporting information

Crystallographic Information File (CIF) https: //doi.org/10.1107/52414314515024293
da

/5j4002supl.cif
» Contains datablocks I, global

Structure factor file (CIF format) https://doi.org/10.1107/52414314615024293
noax n|/5)400215up2.hk
» Contains datablock I




Where does the DOI point?

* Following a CrossRef link associated with an IUCr data set
DOI downloads the data file immediately

e Same is true of PDB files
BUT

* https://doi.org//10.1107/52414314619007880/tk4058sup1.cif
downloads a CIF directly from IUCr journals

* http://dx.doi.org/10.2210/pdb5770/pdb downloads a
compressed PDB file directly from PDB

* https://dx.doi.org/10.5517/ccdc.csd.cc20vdhs takes the user to
the WebCSD landing page
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Towards an API

* Regardless of the decision on the canonical presentation
of a DOI, it would be useful to develop an application
programming interface:

* Keyed on DOI
* Load data in multiple (arbitrary?) formats

* CIF1

* CIF2

* CIF-JSON

* PDB and alternative macromolecular formats
* Retrieve data sets matching specific criteria




Pilot project

* lJUCr Chester will work on a prototype data harvesting API

* This will inform the direction of development effort in
related fields

* Any suggestions for useful features of such an APl welcomed



Summary

* The IUCr has always recognised the importance of data

* The journals require deposition of supporting data for published
crystal structures - these data sets are thoroughly assessed as part
of the publication process.

* JUCrData currently publishes short structure reports and is
looking to expand into new areas

* The IUCr is participating in a pilot project on a data harvesting API

* We wish to work with the community and welcome suggestions
for future developments



