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E Types of data relevant to publication

I! Data can mean any or all of:

1. raw measurements from an

experiment

2. processed numerical observations

3. derived structural information 8 |

4. variable parameters in the s e R
experimental set-up or numerical oEE
modelling and interpretation EEN S

5. bibliographic and linking ©
iInformation

e make no fundamental distinction between data and L-Histidyl-L-serine 3.7-hydrate: water

channels in the crystal structure of a

®metadata — metadata are data that are of secondary interest to  polar dipeptide
e current focus of attention.

Carl Henrik Girbitz
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Why publish data?

Some reasons:
* To enhance the reproducibility of a scientific experiment
 To verify or support the validity of deductions from an experiment
e To safeguard against error
e To safeguard against fraud
» To allow other scholars to conduct further research based on
experiments already conducted
» To allow reanalysis at a later date, especially to extract 'new’
science as new techniques are developed
» To provide example materials for teaching and learning
» To provide long-term preservation of experimental results and
future access to them
» To permit systematic collection for comparative studies
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IUCr journal policy

(0) Bibliographic and linking 'metadata’
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e (UCr) Amesican Crystallographic A = || 1SI Web of Knowledge [v.4.10] -... x

 Abstracting and indexing services
* Bibliographic databases IS Web of Knowledge™

» Digital Object Identifiers (DOI) — registered through —

CrossRef

» OpenURL discovery services ki

* RSS feeds

A toolkit for publishing enhanced figures
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IUCr journal policy
(1) Derived data

For crystal/molecular structures with small unit cells (inorganic,
metal-organic, organic)
» Atomic coordinates, anisotropic displacement parameters,
molecular geometry and intermolecular contacts
» Experimental parameters, unit-cell dimensions, space
group information
» Reference and modulated structure subsystems for
aperiodic composite structures
must be supplied in CIF format as an integral part of article
submission and are freely available for download

For biological macromolecular structures
» Atomic coordinates, anisotropic or isotropic displacement
parameters, space group information, secondary structure
and information about biological functionality
must be deposited with the Protein Data Bank before or in
concert with article publication; the article will link to the
PDB deposition using the PDB reference code.
* Relevant experimental parameters, unit-cell dimensions
are required as an integral part of article submission and are
published within the article




o IUCT journal policy
! (2) Processed experimental data

# h,k,1, Fc-squared, Fo-squared, sigma(Fo-squared) and status flag
s

= For crystal/molecular structures with small unit cell (inorganic, .
[ 2| metal-organic, organic) e asaw s

3:-__-: [ Structure faCtorS ::eflns_d_:esol'.:;t,i!:n_ﬁig!’. .-3.770.;)
* Rietveld profiles s e

o
must be supplied in CIF format as an integral part of article B

tox+1/2, y+l/2, -z+1/20
i s e

submission and are freely available for download. SHELXL
instruction files are also required for validation

cell length b 10,3312

_cell length c© 21.6318
_cell angle alpha 30.000
_cell angle beta 100.203

cell angle gamma 390.000
_chelx F sguared multiplier 1.000

For biological macromolecular structures

« Structure factors
must be deposited with the Protein Data Bank before or

. . . . . . . . 2 0 0 TT2.37 856.47 28.20 o

In concert with article publication; the article will link to 10 0 amsas im0 ssso
u Q 1130.73 1U3 ua SU.06d

g 0 0 1347.13 1480.27 504 4L.0

— the PDB deposition using the PDB reference code. 'EE N BN W

iy 12 o a 48.20 40.50 4.56 o

14 0 0 79.87 63.02 T:8Y .0

2 1 2093.70 1975.83 47.36 o

] 1 33795.10 34884.2%9 1287.71 o

4 1 22%8.18 2035.72 38.24 o

5 1 9.73 36.06 5590

a 1 449.80 506.83 11.92 o

T 1 1.81 7.81 5.59-0

8 1 43.36 2g8.81 6.79 o

S 1 64.18 48.51 6.02 o

10 1 1412.22 1628.54 45.9&8° 5

11 1 42,68 79.88 3.70 o

12 1 14.96 10.52 3.84 o

13 1 16.87 15.76 4.56 o

14 1 16.48 T8I 7816

15 1 ). 00 385 5590

0 g | 2679.14 61.27 o

1 :11) 23770.80 546.30 o

2 19502.51 520.01 o

3 8282.53 165.57 o




IUCr journal policy

(3) Primary experimental data
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For crystal/molecular structures with small unit cell and
for biological macromolecular structures:

IUCr journals have no current policy regarding
publication of diffraction images or similar raw data
entities. However, IUCr Commissions are interested in
the possibility of establishing community practices for
the orderly retention and referencing of such data sets,
and the IUCr would like to see such data sets become
part of the routine record of scientific research in the
future.

* Typical size of raw data set (collection of diffraction
images) ~ few Gb
 Not large enough to warrant dedicated data centres
» Too large for existing database operations (CCDC,
PDB)
* Retention by individual scientists ~ 1 year
* Possibility of retention by laboratories/experimental
facilities

o Distributed archive

o Requires identification/linking protocols to publications Crystallo raphy

Journals
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Validation of published data

For crystal/molecular structures with small unit cell (inorganic,
metal-organic, organic)
« All structural models are processed upon article
submission by the IUCr checkCIF suite and the resultant
report scrutinised during the peer review process
« Structure factor files are now analysed with checkCIF
and a report also generated for review
» checkCIF reports are published as supplementary
documents for every Acta Cryst. E article
« SHELXL refinement instruction files are required

For biological macromolecular structures
« Structural models are annotated and curated by PDB
staff during deposition; authors are consulted and given
opportunities for revision if errors or anomalies are found
» Structure factor files are checked at the PDB against
the deposited structure
» Data validation reports must be supplied to I[UCr
journals

&) (UCy) Crystallography Journals Online checkeif report - Mozilla Firefox
File Edit View Higtory Bookmarks Tools Help Related Links

Farward Reload Stop  Home http://journals.iucr.org/efissues/2010/11/00/bh2308/bh2308checkcif % -

3 (UCH) Crystallography Journals Onfin... |
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Acta Cryst. (2010). E66, 0269902700 [ doi10.1107/51600536810038559 ]

Pentaﬂnnrnphean(SRAR:S}— -{[(3R,4R,55)-5-azidomethyl-3,4-dimethoxy-2,3,4,5-tetrahy
1-3,4-dimethoxy-2,3,4,5-tetrahydrofuran-3-carboxylate

M. I Simone, A. A. Edwards, S. G. Parker, G. E. Tranter, G. W. J. Fleet and D. J. Watkin

Online 2 October 2010

Key indicators

o Single-crystal X-ray study
e T=150K

* Mean o(C-C) = 0.009 4
 Disorder in main residue

® R factor = 0.057

* wR factor =0.159

® Data-to-parameter rafio = 6.3

@alert level A
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Data visualization

Three-dimensional structural models can be visualized
interactively in IUCr journals in several ways:

* From journal contents lists
« '3d view' provides Jmol applet (all CIFs)
« '3d view' allows browsers to launch helper
applications such as Mercury, Rasmol (multi-
structure CIFs)

 Within journal articles
» Enhanced Jmol figures created by authors
* Links to PDB visual representations

A component of
Ideria pseudomallei
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IUCr enhanced figure toolkit

http://submission.iucr.org/jtkt

% (IUCr) Jmol enhanced fig.. = D publBio data collection y % (IUCr) Jmol enhanced fig...

{ = C || ¥¢ htip//submission.iucr.org/jtkt/new_submission r O F-

Crea‘te JmOI enhanced flgures Jmol enhanced figure toolkit 1.0 betat 2
 DFOT t0 SUDMISSION Of ATHCIES t0 IUCT | munerm e rempsseemrsmssinss s o S5 |
journals
e during submission to IUCr journals
» from submitted CIF for structural articles
 from other CIF uploaded by authors
» from structures already published in I[UCr

preview || model || select/label || scripts || captions ‘ help

These settings allow the selecticn and Isbelling of parts of the model

Highligﬂn ‘] an I:I off

selection

Large-scale selections

S

journals S - SR '\
« from structures deposited in the PDB Do, [ e oot || | s
* inorganic crystal lattices O Do

The exception is the within area mode. To use

e organic or metal-organic complexes
* biological macromolecules

this, click on the within area radio button, then -

Selection mﬁ

! individual eest an st :'mdiviuua\ € by
 multiple views specified by author i e i
* supports arbitrary Jmol scripts el e

‘ atoms || labels H bonds || measurements || annotations ‘

Medify attributes of selected stoms

Sswe cument view 25 man figue ‘

Radii [ ] owvanderwaalis |_| ionic

L redii
Opacity %
Colaur = =
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http://submission.iucr.org/jtkt

Authoring tools
(1) pubICIF

Desktop CIF publishing editor, validator and formatter for

small-molecule, powder, modulated and incommensurate [ w-seimne e

CIF Edit Preprint Tools Help

structure CIFs =H: =0 ST IR T NI T e —
http://journals.iucr.org/services/cif/publcif/ AMMS SIS 1 Nz Z|®

= . " . CGrystal data
Available for Linux, Microsoft Windows, MacOS X % o e s o e [CoRe(CtaPECOMIOSOMON y = 11187 (2
publICIF takes a CIF and prepares a formatted paper e E e | o
(Preprint) in the style of Acta Crystallographica Sections C | & s  tuman My
and E. e R | =
CIF and Preprint are presented side-by-side and are both . |———— a=9137 (2 050 024 x 028
editable. Changes made to one are applied to the other as | & oz e e s s i ot g
the User types. G AR R
Starting with a CIF resulting from a structure refinement, e —

use pUbICIF to: gjg i 3 z:zz::::wez:rechun:m ::[(,j 0.022
» add data items required for publication, using simple | z =eemen

+2~C-bis (\n-dicyclohexylphosphido— scan
(Co---Re) 0.5-methanol solvate (North et al., 1968)

wizards that check input and access both dictionary | = s s penecens: || [EEEEE B
information and data used in previous CIFs as " '_ |+ 15189 measured i LR

* prepare standard and customized geometry tables | o amomis i

using simple spread sheets

* write paper using a word-processing environment
» check CIF for both syntax and completeness, with
facility to load directly into online checkCIF

* print or export Preprint of a paper

» check references

) * store or retrieve author details from a local database lournaos I
- niine

Crystallography
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Authoring tools
(2) printCIF

Online CIF publishing validator and formatter for

small-molecule, powder, modulated and
incommensurate structure CIFs
http://publcif.iucr.org/services/tools/printcif.php

printCIF takes a CIF and prepares a formatted
paper (Preprint) in the style of Acta
Crystallographica Sections C and E.
Starting with a CIF resulting from a structure
refinement, use printCIF to:
* create HTML version of article and
supplementary information with live Jmol
visualization of molecular geometry
» create PDF version of article
» create PDF version of article and
supplementary document
* create PDF version of supplementary
material
* run online checkCIF validation
* visualize structure in Jmol

@ printCIF - Mozilla Firefox

(] BDF of articte
[ Download PDF of aricle |

] Article + supplement
% checkCIF
© Upload another CIF

o

= Tmol

4-hydroxyphenylacetic acid

sandra Gracin® and Andreas Fischer?*

[E=H|Eol =7

ADepartment of Chemical Engineering and Technology, Royal Institute of Technology, 100 44
Stockholm, Sweden, and hII‘ICII’gEV'IiC Chemistry, Roval Institute of Technology, 100 44 Stockholm,

Sweden

Correspondence email: andif@inorg.kth.ze

The crystal structure of commercially available crystals of 4-hydroxyphenyvlacetic acid was
determined. The structure is non-centrosymmetric with three hydrogen bonds between each

molecule and adjacent molecules.
Experimental

Crystal data

CgHzO3

M,=152.15
Orthorhombic, P212123
a=353100(H A
5=00392(4) A
c=153871 (8) A

Data collection
Bruker-Nonus KappaCCD
diffractometer
6743 measured reflections
871 independent reflections

F=738.55 () A°

Z=4

Mo Ku radiation, A = 0.71073 A
=011 mm !

T=209K

0.40 % 0.18 % 0.16 mm

706 reflections with I > 2a(7)

Ring = 0.049
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http://publcif.iucr.org/services/tools/printcif.php

Authoring tools
(3) experimental tables

Online service for formatting complex geometry and
experimental tables for small-molecule, powder,

modulated and incommensurate structure CIFs e 2
http//pu bICIf Iucr OI'Q/SerV|CeS/tOO|S/ Show/hide non-selected geometry Select.., Change layout Download RTF document
Prepare table of experimental details Upload another CIF

Select/deselect a single parameter by clicking it; select/deselect a group of parameters by dragging the mouse over them.

Takes a CIF and prepares formatted experimental OF | v s pwanee by dagsing i con

geometry tableS (mOSt useful for ACta g::;;:tgﬁl%lfg};fu?ﬂﬂﬁ that have the same selection state by holding down the SHIFT key before dragging the icon of the first
Crystallographica Section B but also suitable for other | M« e asemeiie W eeREELEA
IUcr journaIS). Bonds | Angles || Hydrogen bonds
Starting with a CIF resulting from a structure — '
refinement, use this service to: saet | [mml P s
e create HTML or RTF versions of eXperimental Co—Re—P1 46.4(1) Copr—ci1 1010
and geometry tables e T :
« reorder and relabel experimental tables e S
» show only information from selected data Co—Re—C4 135.102) Re—C4-04  1783(5)
blocks PRl 1040 Cotsi8 18300,
 add data items not required by the default Hon o v Pchite tsw
request list PI—Re—C4 1774(1) CRC11CI6 11056)
. R P2—Re—Cl 178.6(2) Cl1—CI2—C13 111.3(5) -
* reorder and suppress entries in molecular
geometry tables
* reformat geometry tables
* visualize geometry in Jmol
« save CIF modified in accordance with Crystallography
reformatted presentation journ als .

Online



http://publcif.iucr.org/services/tools/

Authoring tools
(4) publBio

Online service for authoring and editing structural biology or
crystallization communications using macromolecular CIFs Bredaitas sdbafon
(mmCIF) Volume Volume units  pH

=
http://publbio.iucr.org

@ publBio data collection - Mozilla Firefox

Components of the precipitant solution

range

Concentration OR concentration

Crystallization screens

Provides a personal web space for creating, editing, e i e i A

managing and submitting these categories of articles to Pobvetylens el 5000 J— l'j

Acta Crystallographica Sections D and F. e R —

Starting with a local mmCIF, a PDB reference, or an empty Mmoot o cadmiam acetate (0.2 )

template, use this service to: e ot i |
« add data items required for publication, using a e e e o v th aboe tems
structured forms-based graphical user interface that {ammonium BROSERate MONSERSE: e prectant sohion, 8
checks input and accesses both dictionary information sheciligas R
and data used in previous CIFs ok | B

| ammonium selenate

 write paper using WYSIWYG and predictive type-

Ammoniumsulfate

ahead fo rmS (rymammunuum sulohate

 check and format citations and literature references
* incorporate static and Jmol interactive figures

* create HTML, OpenOffice, RTF or PDF versions of
an article

* lookup common crystallization solution components
database

* maintain a local database of author information

* lookup references from Medline or Crystallography
Journals Online
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http://publbio.iucr.org/

The future

Not all crystallography journals accept structural data for deposit, and IUCr journals do not
(at present) accept primary data sets. Ensuring that data are retained in the permanent
record of science will require:
* increased willingness by journals to deposit structural data and structure factors
e increased willingness of structural databases to store and curate structural data,
structure factors and perhaps primary data
e increased collaboration between journals and structural databases that archive
data sets
» assignment of persistent identifiers to unpublished data held in
» domain-specific repositories (e.g. eCrystals at Southampton)
e institutional repositories
 synchrotron and other experimental facilities
* image data stores (e.g. Atlas, Rutherford Appleton Laboratories)
« community codes of practice for storing, managing, archiving and accessing
research data sets
 standard '‘compound document' descriptions to link data and publications
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