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Structure of presentation

* Publication of crystal structure reports
« Data exchange/archive standards

 Publication workflow for small-unit-cell
structures

« Community consensus for biological
macromolecules

e Data publication at source
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Publication of crystal structure
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Crystallography ? %

e The branch of science devoted to the
study of molecular and crystalline
structure

* Far-reaching applications in

chemistry, physics, mathematics,
biology and materials science
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Crystal structures ‘published’

e Curated databases

— Cambridge Structural Database

« Small organic/metal-organic: 335,280 : 29,000/yr
— Protein Data Bank

 Biological macromolecules: 34,506 : 5,500/yr

— Inorganic Crystal Structure Database (82,676), CrystMet
(99,893), Powder Diffraction File (240,050)

e |UCr journals

— Acta Crystallographica Sections C, E
« Small-molecule, inorganic: 2357 articles/year

— Acta Crystallographica Sections D, F

 Biological macromolecules: ~ 120+ structural articles/year
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photographic film, space shuttle...
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Consistent data pipeline
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Crystal Structure reports -
data-rich scientific articles

3-d positional coordinates
Atomic motions
Molecular geometry
Chemical bonding

Crystal packing

Chemical behaviour arising
from structure

Two dedicated IUCr
journals: Acta Cryst. C, E

Important part of scientific
discussion in many other
titles: Acta Cryst. B, D, F

organic papers

Refir

el

Refinement an F*
BIF® = 20 F)] = 0036

eters

130 par

H atoms treated by ture of
independent a i
refinement

Table 1
Hydrogen-bond geometry (A, =),

I,
(9]
Figure 1

The molecular structure of allo-nositol. Displacement ellipsoids are
drawn al the 50% probability level.

The O-hound H atoms were all located

ped i E isotropic  displacement  parameter

e were restrained to a target value of

in calculated positions

2 with a common isotropic

displacement parameter
panfe® e . | 3 Data  eollecti, COLIECT (M 1998); cell nefis
: SCALEPACK (Otwinowski & Minor, 1997); data reductics
SCALEPACK and DENZO (Otwinowski & Minor, 19

e . 3 -3 program{s) used to solve structure: STRO? (Alomare er al, 1994);
. J programis) wsed to refi SHE 7 (Sheldrick
molecular graphics

‘The authors are grateful to Dr John Davies (Department of
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j Data that inform the discussion

Raw data Primary data Derived data

(image plate, (structure factors) (six-dimensional structural
diffractometer, film) model)

# n,k,1, Fo-sqguared, Fo-squared, sigma(Fo-squared) and status flag

title ' 015RC413 in P2(1l)/n'

_ 183.83
E 1 1144.00
“reflns d resolution ] 0.7705
loop_

_symmetry_equiv_pos_as_xyz

‘X, V. Z

'-x+1/2, y+l/2, -z+1/2'
t-x, -y, -z'
‘k-1/2, -y-1/2, z-1/2'

B
BN

v
B
o
A
1A
\
A
£

alpha
_beta 100.203
_gemma  90.000
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Data exchange/archive
standards
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Examples of CIF data

Formulae, coordinates

data 99107abs

_chemical name systematic

; 3-Benzo[b]lthien-2-yl-5,6-dihydro-1,4,2-
oxathiazine 4-oxide

_chemical name common ?

_chemical formula iupac 'Cll HO N 02 Ss2!

_chemical formula moiety 'Cll HO N 02 s2!

_chemical formula sum 'Cll HO N 02 S2!

_chemical formula weight 251.31

loop

_atom site label

_atom site type symbol

_atom site fract x

_atom site fract y

_atom site fract z

_atom site U iso or equiv

_atom site adp type

S4 S 0.32163(7) 0.45232(6) 0.52011(3)
0.04532(13) Uani

S11 S 0.39642(7) 0.67998(6) 0.29598(2)
0.04215(12) Uani

Ol O -0.00302(17) 0.67538(16) 0.47124(8)
0.0470(3) Uani

04 O 0.2601(2)
0.0700(5) Uani

H5A H 0.1284 0.4834 0.6221 0.060 Uiso
H5B H 0.1861 0.6537 0.5908 0.060 Uiso

0.28588(16) 0.50279(10)

Raw (image) data

data CXVT 0132

loop

_array data.array id

_array data.binary id

_array data.data

image 1 1

--CIF-BINARY-FORMAT-SECTION—
Content-Type: application/octet-stream; conversions="x-

CBF_PACKED™

Content-Transfer-Encoding: BASE64
X-Binary-Size: 3745758
X-Binary-ID: 1
X-Binary-Element-Type: "signed 32-bit integer™
Content-MD5: 1zsJjWPfol2GY12V+QSXrw==

ELhQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADHCRZHCRXGQQWC
ZsGuAKUFAIhS93U8

/91rMvpiEXwlpwoceMIBYHj78x7u9nszkeh7gm3XK6jk/Aadx3Ecx3Ec
x3Ecx3EcBzEEgApPW

/y8xGarlBagZXkcCow74Aw7 7 fp8W5S£2vP606A/SD8ZnixLf4 /WMOzCg
EAhgqVnnv3wsk8009

EFa5G/3Gfg94GwLjHNE+gd8ndgflfoIl+GN2LQIANneVREIrXyCkwIyc/y
/ILuHsdxHMdxHMdx

HMdxGAURAGraeHhJh6ccYbjVMKH5Xxjq3wx6VNQ4 sPPCAXNNMrb /BEsA
DjdtYzBLtS+VJIMtJ
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data chemical formula weight

~e

~e

__name ' chemical formula weight‘
__category chemical formula
_type numb
_enumeration range 1.0:

_units Da

_units detail 'daltons®
_definition

Formula mass in daltons. This mass

should correspond to the formulae given

under chemical formula structural,

* iupac, * moiety or * sum and, together

with the Z value and cell parameters,
should yield the density given as
_exptl crystal density diffrn.

E * moiety or *_ sum and, together with the Z value and cell

3 (IUCr) CIF Definition data__chemical_formula_weight - Mozilla Firefox ] ]

File Edit WView Go Bookmarks Tools Help
| home | resources | purchase | contact us | help | RELATED SITES: IUCr| IUCr Journals

INTERNATIONAL TABLES Definition and exchange of crystallographic data

@ Springer

[AJAL|B|CID]E[F] ]

Home > Volume G > Contents > Chapter 4.1 | index | pdf |

Core dictionary (coreCIF) version 2.3.1

_chemical formula weight

- Name:
Mor

_chemical formula weight'

Definition: —

Formula mass in daltons. This mass should correspond to the
formulae given under chemical formula structural, * jiupac,

parameters, should yield the density given as
_exptl crystal density diffrn.

The permitted range is 1.0 = infinity
Type: numb

Category: chemical formula

International Tables for Crystallography (20068). Vol. G, Chapter 4.1
doi:10.1107/97809553602060000741
© Internatienal Union of Crystallegraphy 2006

| home | resources | advanced search | purchase | contact us | terms of use | help |

Done
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Standard description of data

e Crystallographic Information
Framework

— International Tables for Crystallography (2005). Vol. G, Definition
and exchange of crystallographic data, edited by S. R. Hall & B.
McMahon, 1st ed. Berlin: Springer.

e CIF file structure

— Hall, S. R., Allen, F. H. & Brown, |. D. (1991). The Crystallographic
Information File (CIF): a new standard archive file for
crystallography. Acta Cryst. A47, 655-685

 Dictionary definition language

Definition and exchange of
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— Hall, S. R. & Cook, A. P. F. (1995). STAR dictionary definition
language: initial specification. J. Chem. Inf. Comput. Sci. 35, 819-
825.
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Publication workflow for small-
unit-cell structures
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8 Peer-reviewed structure-reports
|m journals

174

Acta Crystallographica Section E
pwwenl Structure Reports
Online

2005 Editors: W. Clegg and D. G. Watson

e Data submitted as CIF

« Automated checking on
submission

* Reviewer reports

 Automated page
composition

e Key indicators
o Supplementary data sets

journals.iucr.org
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Technical aspects of peer

review
* Check internal consistency of data
dependencies (CIF dictionary)
* Check scientific reasonableness of model

 Check completeness of experimental
metadata

* Check quality of derived structural model

e Consistency checks between raw, primary
and derived data
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In this example, a

query IS ralsed ADDIYM reports no extra SYMLeLry
about a minor @ Blert Level c:
problem: the STRVAL_01
. . . From the CIF: _refine 15 _abhs structure_Flack 5.000
From the CIF: refine 15 abs structure Flack su 1.600
aSSIgned Chlrallty Alert C Ehirglit:jg DE aEu:um Eites is iﬂvertea?

File Edit “iew Go Communicator Help

PROC-MARME: 2TRVAL 01 (FL)

PURPOSE: To check that refine 1s abs structure flack is within expected limits.

FROCEDURE:
FLACK = refine 1z ahs strcture flack
SFLACK = suof _refine ls_ahs_structure flack

TEST

IFFLACK = 0.7 issue ALERT
"Aalert C Chirality of atom sites is inwverted:”
The correct absolute stracture has been defined by the atomic coordinates if refine ls abs stracture flackis close to 0.0 (and the 0. iz sufficiently small). If
_tefine 1z ahs structure flackis close to 1.0, the incorrect enantiomer is being modelled and the atomde coordinates should be inverted and refined again.

|Docurent: Done

1 Alert Level C = Please check
1]

™ (== | [Dacument: Done




Feedback to submitting author (2)
B

- [IUCr] Checking Results for CIF [a.cif] - Netzcape
File Edit “iew Go Communicator Help

In this example, some mandatory =
Information is missing: the author |z
must explain or supply

2 Alert Level # Potentially serious problem
Potential problem

Please check

9 Alert Level C

VALIDATION ISSUES

The validation checlung software has detected some potential problems with vour CIF.

If wvou mtend to submit this CTF for publication in an ITCr journal (Aeia Crvsiallographica, Jowrnal of Applied Crvstallography or Journal of
Symchrotran Radiatfion), vou should attempt to resolve the more serious problems (level & or B) before subtnission. This may mvelve additional
measurements or structure refinements. However, the nature of vour study mayv justify the reported dewiations from the subtmission requirements of
the journal. If this is the case, wou cat msert an explanation in your CIF using the Validation Eeply Form (WEF) below. T our explanation will be
assessed as part of the review process.

If wou wish to subrmt your CIF for publication in Acta CryvstaliograpiEcs Section T, yvou should send your CIF to cifpub@imcr org, submissions to
Acia Crvstallographica section & should be made wia the web (Subimission Form) If vour CIF is to form part of a subimigsion to Acia
Crvstallographica Section B, the Co-editor handling vour subimizsion will ask vou to send your CIF to Chester during the review of vour paper.

_wrf SYMM 004 bk13&E0

PROELEM: Alert & sSymmetry edquiv_pos_as xv¥z loop is missing.
FESPONSE: ...

= ==

|Document: D ore



Example review report (1)

Bond precision: C-C = 0.0036 A Wavelength=0.71073
Cell: a=18.120(4) b=11.317(2) c=19.777(4)
alpha=90 beta=90 gamma=90

Calculated Reported
Volume 4055.6(14) 4055.6(14)
Space group Pbca Pbca
Hall group -P 2ac 2ab -P 2ac 2ab
Morety formula C22 H27 Cu N3 02 C22 H27 Cu N3 02
Sum formula C22 H27 Cu N3 02 C22 H27 Cu N3 02
Mr 429 .02 429.01
Dx,g cm-3 1.405 1.405
Z 8 8 Mu (mm-1) 1.099 1.099
FOOO 1800.0 1800.0
FOOO* 1803.09
h, k, Imax 24,15,27 24,15,27
Nref 5559 5497
Tmin, Tmax 0.768,0.874 0.824,0.903
Tmin* 0.644

Correction method= "INTEGRATION"

Data completeness= Ratio = 0.99

Theta(max)= 29.33

R(reflections)= 0.0465( 4147) wR2(reflections)= 0.0973( 5497)

S = 1.091 Npar= 255
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Example review report (2)

e Alert level A

PLAT725 ALERT 1 A D-H Calc 0.91000, Rep 1.01000 Dev... 0.10 Ang.
N3 -H3 1.555 1.555

PLAT725 ALERT 1 A D-H Calc 0.97000, Rep 1.09000 Dev... 0.12 Ang.
C19 -H19B 1.555 1.555

PLAT725 ALERT 1 A D-H Calc 0.97000, Rep 1.09000 Dev... 0.12 Ang.
C29 -H29B 1.555 1.555

PLAT726 ALERT 1 A H...A Calc 2.25000, Rep 2.16000 Dev... 0.09 Ang.
H3 -011 1.555 5.665

PLAT199 ALERT 1 C Check the Reported _cell _measurement temperature 293 K
PLAT200 ALERT 1 C Check the Reported _diffrn_ambient temperature . 293 K
PLAT728 ALERT 1 C D-H..A Calc 118.00, Rep 116.00 Dev... 2.00 Deg.
C19 -H19B -021 1.555 1.555 1.555
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I i i %9 Mozilla Firefox i
File Edit Wiew Go Bookmarks Toole Help
e a e r Back -~ Forwe ~ Reload St 2

¥# h,k,1l, Foc—sguared, Fo-sguared, sigma|(Fo-sguared) and status

wa e

File Edit Selection Display Wiew Calculate Modify Databazez Help

Bea |
3 (wcr) Structure Reports Online Contents - Mozilla Firefox
File Edit Miew Go HBookmarks Toole Help

Style: | Ball and Stick j Calour: | by Element j Picking Mode: | Select Atoms j Clear Measur

a b c & b* | x x+ oy y+ z- z+ | x-O0x+50 yO0 y+B0 250 2450 | &« — | - zoom- zoom +

Back - Reload Home |% http:#fjournalz.iucr
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Acta Cryst. (2006). E62, m264-m266 [ doi:10.1107/S16(

Bis(u-pyridinyl-1-oxide)-1.01:2:C%:1.C%:2.0
R. Fandos and M. D. Walter

Online 11 January 2006

| himi | pdf [abstract| cif | 3d view | structure factors [checkCIE|  buy

. _ Display Options
: . 7 16T -m? . .
Acta Cryst. (2006). E62, m267-m268 [ doi10.1107/S16( Sy e S et
v Show cell axes
] - L] M I St
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Press the left mouse button and move the mouse to rotate the structure



Community consensus for
biological macromolecules
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Extending the approach

Acta Crystallographica Section F
Structural Biology
and Crystallization

el Communications
Editors: H. M. Einspahr and ). M. Guss

e Consensus Iin small-
molecule
crystallographic
community

 Emerging standards
INn macromolecular
crystallography

e actablostandards

journals.iucr.org
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Setting the standards

File Edit Wiew Go Bookmarks Toole Help

Back ~  Forward - Reload Stop Home I% http:Mjournals. working.ivcr.org/flservices/structuralcommunications/mmcifregditerns

1. Sample information

|Description |mmCIF items

|1.1. Macromolecule and source information

Example 1: complex of E. coli glutamate decarboxylase o with glutarate
Example 2: a zinc-induced heterodimer of two 1soforms of phospholipase A;
Example 3: mutation

Example 4: mutation and modification

|Structurc name © |_struct.1:1'ﬂf:
|Comp0nent molecules |_entit§f.pdbx_descﬁp tion
Biological functional unit (BFU) or _struct biol.details

macromolecular assembly, numbers and

types of chains

Mass of BFU (Da) _struct_biol.pdbx formula weight
_struct_biol.pdbx formula weight method

|Macromoleculrs: sequence and chemical configuration ©

Sequence database reference code _struct ref.db name
struct ref.db code
Polymers (one-letter code sequence) _entity_poly.pdbx_seq one letter code can

_entity_poly.pdbx_seq one letter code

or Polymer sequence as list of residues _entity_poly seq.num
_entity_poly seq.mon id




Validation of macromolecule

. structures

tora Biolos |
and Crystallization

Communications

validation report Tue Apr 26 11:45:35 2008 J

PROCHECK

Editors: H. M. Einspahr and J. M. Guss

Main-chain parameters
IXUQ

1003 FRamachandran plot quality 1? Peptide bond planarity - cmega angle sd
PROCHECK 20
- ~
Crystal Structure of SodA-1 (BA4499) fron RalnaL halldl’all 15
Resolution 1XUQ
1.W. Boucher, V.M. Levdikov, E.V. Blagova, M.]. 180 ] - 10
Wilkinson and K.S. Wilson | |
5
1354 b T T T T T k T T T T T
I £ 10 15 20 25 30 35 40 10 15 20 25 30 35 40
- Resolution {Angstroms) Resolution (Angstroms)
CONFIDENTIAL — NOT TO BE REPRODUCED, QUOTED NOR 5l ~1 = =
2 _6. Measure of bad non-bonded interactions d. Alpha carbon tetrahedral distortyon
This document contains a summary of the results of the validation checks cu . 7 _ 200
submitted for deposition === T _Same ssymme E F
nsidered as c 1 0 g17
It includes a brief summary of the compound name, sequence, cell parar — - 1 =
PDEB checking on distances and a none <
and a number of graphical indicat | - 304
References === ontacts based on cryst . i
PROCHECK: Laskowski erat, (1993} § Appd. Cryse 26, 283-201 oms are considered as o 4] | i [
NUCHECK: Feng et ai, {1008). NUCHECK. Report NDB-407, Rutpers University, New rone % | -
SFCHECK: Vaguine of al. {1999). Act Chyst. D55, 191-205 _E.g
= are per: — M
and zngla — fikin |
: = |
Bases, #m. Chem = |
Paramsters in Nu 13 20 25 30 35 1o 15 20 25 30 35 40
Resolution {(Angstroms) Pesolution (Angstroms)
Co-editor: L 10 . Hydrogen bond energies £ Overall G-factor
Professor F. Frolow
Depantment of Molecular Microbiology and Biotechnology, Tel-Av| _,—,—
Telophone: 972(3)6408723 (Gm
#++ Covalent Bond Lengths: % ¥
Fax: 972(3)6409407 cuaient Hond hengehs 13510 | ~p®
Email: mbfrolow®post tau.ac.il The RMES dewiation For len 5 | -
icnary iz 0.017 Angstr ), |
all covalen ) | T -15
standard di T T T T
-180 -135 -90 -45 0 45 20
+++ Covalent R
Phi (degrees) e o e ———
The ®MS deviation L 10 13 20 23 30 35 40 10 13 20 25 30 35 40
dicticnary is Plot statistics Resolution (Angstroms) Resolution (Angstroms)
Residues in most favoured regions [A.B.1] Plot statistics
All covalent bond a Residues in sdditional sllowed regions [ab.Lp] Comparison values Mo of
standard di Residues in generously allowed regions [~a.~b.~L~p] No.of Parameter Typical Band band widths
Residues in disallowed regions Stereochermical parameter datapts  value value  width fom mean
. . S 2 %i-tage residuesin A, B. L 344 916 333 100 0.8 Inside
Humber of non-glycine and nos-proline residues b. Omeza angle st dev 396 60 6.0 3.0 0.0 Inside
Number of end-residues (excl. Gly and Pro) ¢ Bad contacts / 100 residues [} 0.0 42 100 04 Inside
r ) d. Zeta angle st dev 368 18 31 1.6 0.5 Inside
Number of glycine residues (shown as miangles) = H-bond enerzy st dev 364 o7 e o2 03 Inside
Number of proline residues £ Overall G-factor 400 0.0 04 03 14 BETTER
Total number of residues ST T
Based on an analysis of 118 strucrures of resofurion of ar keast 2.0 Angstroms
and R.-facter no ereater than 20%:. 2 rood qualicy model wonld be expected
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Making public the data

 Small-molecule crystallography ‘routine’

« Burden of writing full report articles in the
literature

e Crystal structures by-products of chemistry
research

* Valuable results never enter public domain
* Rise of laboratory ‘repositories’
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Extending the scholarly publication

paradigm

e ePrints repository
 OAI-PMH

o Standard metadata
o All data

* Links to publication
e Rights

e Quality

=10l

File Edt View Favorites Tools Help

[Lins =| gw

B
2,2-Dipenyl-4, 6-c|s-oxy(tetraethyleneoxy)-d,ﬁ-
‘d -.-‘.—I-IA—-'-.—-.—.I—.lu-—l——.-——l—-.——lu-———
=
=loix|
View Favortes Tools  Help ‘Lmks >>‘ ,",'—|
checkCIF/PLATON report (basic structural check)
Ho syntax errors found. CIF dicticnary
Please wait while processing Interpreting this report
Datablock: 02sre413
Bond precision: C-C = 0.0052 A Wavelength=0.71073
Cell: a=11.8293(2) b=10.3312(2) e=21.6318(5)
alpha=9%0 beta=100.2030 (10) gamma=350
Calculated Reported
Volume 2601.84(9) 2601.84(9)
Space gzoup P 21/n P2(1}/n
Hall group -P 2yn 2
Moiety formula €22 H32 N3 07 B3 ?
Sum formula c22 E32 N3 07 B3 C22 H32 N3 07 P3
Mr 543.42 543.42
Dx,g cm-3 1.387 1.387
z 2 1
Mu (mm-1) 0.275
Fo0o0 1144.0
Foog* Kk
n,k, lmax 15,13,28
Nzes 5241
Tmin, Tmax 0.936,0.981 0.932,0.981
Tmin" 0.931
Corzection method= 'MULTI-SCAN
Data completeness= Ratio = Theva (max)— 27.47 % ok
0.98
R(reflections)= 0.0518( 4160) wR2 (reflections)= 0.1525( 5841)
s = 1.000 Npar= 319
Tne following ALERTS were generated. Each ALERT has the format 9k
test-name ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.
@alert level A
PLATO93_ALERT 1_A Ne su's on H-atoms, but refinement reported as . mixsd 4k
2 The absolute walue of parameter shift te su ratioc > 0.05
Absolute wvalue of the parameter shift to su ratio given 0.061
Additional refinement cycles may be reguired. Bk
T_3 C _diffrn measuzed fraction_theta_full Low . 0.22
Predicted and Reported Transmissions Idenrical . z 566k
Maximum Shift/Error ....................ooiiaa.n 0.06
Check the Reported _cell measurement_temperature 293 X 58k
Cneck the Reported _diffrn_ambient_Temperature . 233 K
Large Nen-Solvemt  C Usq (max) /Usq (Win) ... 2.22 Ratic 39k
Check High Ueg as Compared to Neighbors for cé 30k L]
Check Low Ueq as Compared to Neighbors for os
Low Bond Precision on C-C bonds (x 1000) Zng ... 5
Centre of Gravity not Within Unit Cell: Resd. ¥ 1
#32 N3 07 B3
- -
(Obs) 02SRC413_ellipsoid.gif 24k
Weighted R Factor (All)  0.1525 02src413 LST a1k

R SRI— .|



ALPSP Award 2006

ALPSP Award for Publishing Innovation

This year, the panel reviewed 12 applications from which they selected a shortlist of three.
The judges considered the originality and innovative qualities of the projects submitted,
together with their utility and long term development prospects.

This year’'s award was made to the International Union of Crystallography (IUCr) for their
Data Exchange, Quality Assurance and Integrated Data Publication (CIF and
checkCIF).

The judges were impressed with the way in which CIF and checkCIF are easily accessible
and have served to make critical crystallographical data more consistently reliable and
accessible at all stages of the information chain, from authors, reviewers and editors
through to readers and researchers. In doing so, the system takes away the donkeywork
from ensuring that the results of scientific research are trustworthy without detracting
from the value of human judgement in the research and publication process.

The development and maintenance of CIF and checkCIF is sponsored by several publishers,
but it is freely accessible to all. IUCr already works closely with other related structural
science communities and is looking to extend this cooperation. The judges felt that in
developing CIF and checkCIF, the IUCr has established an important example of data
quality assurance with potential applications in other scientific, medical, and indeed
social sciences publishing.

“The IUCr is honoured by the 2006 ALPSP Award for Publishing Innovation, which
recognises the hard work and dedication of our publishing staff and academic
collaborators, and the role that learned societies can play in introducing novel and
valuable contributions to scientific information exchange. The Crystallographic
Information Framework owes much to the special nature of crystallography and its
relatively compact community of practitioners; but we hope that this award will
encourage other scientific disciplines to follow similar approaches to integrating research
data and literature, and to extending the tradition of peer review more deeply into the
supporting data.”

Peter Strickland, Managing Editor, IUCr Publications lourna S -
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Summary

e Standard data format

 Automated checking/quality assessment

* Objective publication standards

* Adoption of standards in wider community
 Improvement in quality

e Potential to extend consistency checking
even further
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