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| am considering biological and chemical crystallography as “the
same problem” here



CRYSTALLOGRAPHY AS A DATA SCIENCE

Crystallography highly data driven -
Determine results fully from experimental data and prior knowledge
The "shape” of the data are well known in advance (i.e. not "messy”)
Influence ot interpretation much reduced compared to e.g. geology
Process significantly automated, powertul library of tools used for analysis

Comparable with radio astronomy as observational / data driven science
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The stereochemistry of the protein myoglobin

{ DOI: 10.2210/pdb1MBN/pdb
) _' : : C Classification: OXYGEN STORAGE
) Organism(s): Ph :

Mutation(s): No

& ‘ Deposited: 1973-04-05 Released: 1976-05-19
< R Y E | A ‘ ‘ O ( R A P ‘ \ Y Deposition Author(s): Watson, H.C., Kendrew, J.C.
wwPDB Validation

Experimental Data Snapshot & 3D Report  Full Report

Method: X-RAY DIFFRACTION Metric ercentile Rank:
@ 3D View: Resolution: 2.00 A Clashscor

Global Symmetry: Asy
Global Stoichiometry: Monomer - Al

This is version 1.3 of the entry. See complete history.

Long history of data banks / archives in X-ray

Literature Download Primary Citation +

crystallography

« Total Structure Weight: 17.87 kDa
« Atom Count: 1260 Watson, H.C.
Modelled Residue Count: 153 (1969) Prog Stereochem 4: 299
Deposited Residue Count: 153
Unique protein chains: 1

The Stereochemistry of the Protein Myoglobin

CSD - 1965

CCDC €nzxarswe  ©cSD Entry: METALD

P ) B 1 9 7 1 Simple Search Structure Search Unit Cell Search Formula Search

Your query was: Identifier(s): 1211413 and the search returned 1 record.

Results METALD : Metaldehyde

N Space Group: | 4 (79), Cell: a 10.40A b 10.40A c 4.11A, a 90° 8 90° y 90°
Database Deposition
= & Identifier Number

1211413 3D viewer

Crystallography pioneered open data archives

Computer-based archiving fundamental

Style Labels Packing Measure
Ball and Stick v | No Labels v None v  None v




CONTENT OF AN ARCHIVE
RECORD

3D atomic coordinates

Report of experiment - maybe
Reference to publication - often
Experimental data (processed) - maybe

Reterence to external data - maybe

FRARRRARARRARARRRRRRRR R AR AR AR R RRARRRRRA AR AR AR AR RRRRRRARARRARA A AR AR RRRRRARRARAARR

This file contains crystal structure data downloaded from the
Cambridge Structural Database (CSD) hosted by the Cambridge
Crystallographic Data Centre (CCDC).

Full information about CCDC data access policies and citation
guidelines are available at http://www.ccdc.cam.ac.uk/access/V1

Audit and citation data items may have been added by the CCDC.
Please retain this information to preserve the provenance of
this file and to allow appropriate attribution of the data.

HHEBEREERERERERERERR

RARRRARB AR R R AR R BB AR BB R R R R AR R R AR R R AR AR AR B R AR BB AR B AR AR RRRBRRBRRS

data_CAFINE

#This CIF has been generated from an entry in the Cambridge Structural Database
_database_code_depnum_ccdc_archive 'CCDC 1119028'
_database_code_CSD CAFINE

loop_

_citation_id

_citation_doi

_citation_year

1 10.1107/50365110X58001286 1958
_audit_creation_method 'Created from the CSD'
_audit_update_record

’
2021-08-09 downloaded from the CCDC.

_database_code_NBS 504758

_chemical_name_common 'Caffeine monohydrate'
_chemical_formula_moiety 'C8 H1@ N4 02,H2 01'
_chemical_name_systematic '1,3,7-Trimethyl-purine-2,6-dione monohydrate'

_chemical_properties_biological ‘'stimulant which increases CNS activity'
_chemical_absolute_configuration unk

_diffrn_ambient_temperature 295

_exptl_crystal_density_diffrn 1.447

#These two values have been output from a single CSD field.

_refine_ls_R_factor_gt 0.146
_refine_1ls_wR_factor_gt 0.146
_diffrn_radiation_probe x-ray
_symmetry_cell_setting monoclinic
_symmetry_space_group_name_H-M 'P 21/a’
_symmetry_Int_Tables_number 14
_space_group_name_Hall '-P 2yab'
loop_

_symmetry_equiv_pos_site_id
_symmetry_equiv_pos_as_xyz

1x,y,z

2 1/2-x,1/2+y,-2

3 =X,~Y,~Z

4 1/2+x,1/2-y,z

_cell_length_a 14.8(1)
_cell_length_b 16.7(1)
_cell_length_c 3.97(3)
_cell_angle_alpha 90
_cell_angle_beta 97.0(5)
_cell_angle_gamma 90
_cell_volume 973.911
_cell_formula_units_Z 4
loop_

_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z

Cl C 0.24140 0.22250 -0.09980

C2 C ©.10030 0.25330 0.1295@0
C3 C 0.08410 0.17590 0.19440
C4 C ©0.14630 0.11430 0.1155@
C5 C -0.01990 0.25200 ©.36380
Cé6 C 0.28910 0.08320 -0.12100
C7 C ©0.19590 0.36380 -0.07910
C8 C -0.04640 0.10530 0.45840
N1 N 0.21960 ©.14150 -0.02650
N2 N 0.18010 0.27690 -0.01520
N3 N 0.00200 ©.17490 0.33760
N4 N 0.04030 0.30080 0.24400
01 0 ©0.30630 0.24000 -0.23860
02 0 ©.13630 0.04040 0.16160
H1 H -0.08700 0.26100 0.47400
H2 H -0.01300 0.06200 0.59900
H3 H -0.06500 0.06300 0©.27800
H4 H -0.10500 0.13700 ©.51000
H5 H 0.26300 0.36200 -0.14300
H6 H ©.22800 0.39600 0.10500
H7 H ©.14200 0.37700 -0.21700
H8 H ©.34800 0.10000 -0.22800
H

H9 H ©.30000 0.03300 0.02200
H1@0 H 0.25700 0.06000 -0.32400
03 0 ©0.01840 0.47050 0.27050

#END



CONTENT OF A USEFUL
ARCHIVE RECORD

180953 Biological
Macromolecular Structures
/' Enabling Breakthroughs in
PROTE]I DA ) g Research and Education

3D atomic Coordinates J Po3-101 EAels BilDmr ) 2ot LD 1ot ata mank TR

I Display Files v ORI LR 0S

X SRFK
R e p O rt Of ex p e r I m e n t " PanDDA analysis group deposition -- Crystal Structure of SARS-CoV-2

main protease in complex with PCM-0102575

DOI: 10.2210/pdb5RFK/pdb Deposition Group: G 1002151 (changed state)

Classification: HYDROLASE/HYDROLASE INHIBITOR
Organism(s): Severe acute respiratory syndrome coronavirus 2
Expression System: E

Reference to publication LT e

Deposited: 2020-03-15 Released: 2020-03-25
Deposition Author(s): Fearon, D., Owen, C.D., Dou:
Damerell, C.M., Resnick, (

A., Dunnett, L., Skyner, R., S

&) 3D View:
Experimental Data Snapshot Full Report

: Global Symmetry: Cyclic - C2 ( ) Method: X-RAY DIFFRACTION fetric ‘ercentile Ranks Value
xperimental data (processe e :
R-Value Free: 0.235
R-Value Work: 0.188
R-Value Observed: 0.190

Ligand Structure Quality Assessment ©

Reference to external data —— e

« Total Structure Weight: 34.31 kDa Ligand structure goodness of fit to experimental data
« Atom Count: 2737
Modelled Residue Count: 304

Deposited Residue Count: 306 This is version 1.4 of the entry. See complete history.




ACCESS TO DATA ARCHIVE

Data are generally freely available in predetined format (CIF, PDB, mmCIF,
..

Services may not be freely available e.qg. ability to usefully search, links to
other data archives

wwPDB made up of RCSB / EBI (PDBe) and PDBj - “competition” between
databases, built on the same underlying databank

CSD tunded by CCDC as not tor profit company



FEATURES OF USEFUL RAW DATA ARCHIVE

Easy to search, well integrated with existing data archives (PDB, CSD etc.)
Inclusive / open to all depositors / open to all users

Curated

Funded / sustainable / long livea



EXAMPLE - [CAT

Designed for STFC facilities -
Diamond, ISIS, ...

O

Strictly a data archive - no metadata,
very limited search - but useful

Data pulled off tape when needed,
to staging or for download

Archive goes back litetime of
Diamond

diamond ‘e

My Data

DIAMOND

i
i
i
i
i
i
i
i
i
th
i
i
i
th
i
i

Browse

Name

Containing...

VMXi-AB5081/well_178/images/snap...
VMXi-AB5081/well_178/images/snap...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/ref_s...
VMXi-AB5081/well_178/images/snap...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/imag...
VMXi-AB5081/well_178/images/ref_s...

VMXi-AB5081/well_178/images/snap...

VMXIi Proposal for Testing Summ... NT24686-7

Announcement:

This service will be unavailable from 15:00
BST on 13th August until 16th August 12:00 BST
due to scheduled maintenance. We apologise

for any inconvenience caused.

Location

Containing...

/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dis/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...
/dis/mx/data/nt24686/nt24686-7/VM...
/dIs/mx/data/nt24686/nt24686-7/VM...

/dis/mx/data/nt24686/nt24686-7/VM...

VMXi-AB5081/well_178/images = Datafile

File Size

Containing...

4.91 kB
4.90 kB
43.57 kB
47.98 kB
584 B
35.88 MB
152.64 MB
1.56 MB
256.95 kB
43.57 kB
47.98 kB
584 B
35.88 MB
156.07 MB
1.56 MB

265.13 kB

Logout (Dr Graeme Winter)

Create Time ~

2019-05-20 12:56:53
2019-05-20 12:56:45
2019-05-20 12:55:11
2019-05-20 12:55:11
2019-05-20 12:55:11
2019-05-20 12:55:09
2019-05-20 12:55:09
2019-05-20 12:55:04
2019-05-20 12:55:04
2019-05-20 12:55:02
2019-05-20 12:55:02
2019-05-20 12:55:02
2019-05-20 12:55:00
2019-05-20 12:55:00
2019-05-20 12:54:55

2019-05-20 12:54:55

Results: 16




EXAMPLE:
ZENODOQO?

Funded through EU / openAIRE

Intended to be free at the point of
access for depositors and users

Allows but does not mandate
metadata

Allows curation via communities

Provides DO, search tacilities etc.

Provides open API -> very useful

\ S
N S
<

mwaskom/seaborn: v0.11.2.rcO

.......

Upload Communities

Coronavirus Disease Research Community -
COVID-19

This community collects res
this collection to

10\ » thhes OCADC N, f DAaiantiate Aaras ’ 17T . . N .
Q) or the SARS-CoV-2. Scientists are encouraged to upload their outcome in this ¢

alalV, .

earch outputs that may be relevant to the Coronavirus Disease (COVID-

facilitate sharing and discovery of information. Although Open Access articles and datasets are..

Curated by: Covid19_Team_OpenAIlRE

Need help?

contact us

w

Zenodo prioritizes all requested related to

the COVID-19 outbreak.

We can help with

e lnloadina vour research data




/ENODO FOR CRYSTALLOGRAPHY?

General archive - so "mandatory data” does not
include everything for e.g. CIF - but it could

Not optimised for our use case - no scope for
adding structured metadata

't we started uploading 100,000 raw data sets /
year someone would notice

Great tor "one oft” type uploads

 Dataset

Updated Thaumatin tutorial data set

for DIALS

For AUTOMATIC/DEFAULT/NATIVE
High resolution limit
Low resolution limit
Completeness
Multiplicity

I/sigma

Rmerge(I)

Rmerge(I+/-)

Rmeas (I)

Rmeas (I+/-)

Rpim(I)

Rpim(I+/=)

CC half

Wilson B factor
Anomalous completeness
Anomalous multiplicity
Anomalous correlation
Anomalous slope

dF/F

dI/s(dI)

Total observations
Total unique

Assuming spacegroup: P 41 21 2

Unit cell (with estimated std devs):

58.1046(2) 58.1046(2) 150.4201(7)
90.0 90.0 90.0

Overall

1.63

54.20
91.4
3.2
12.4
.070
.063
.081
.080
.040
.048
.998
.110
69.7
1.9
-0.025
0.915
0.086
0.903
95615
30248

eamline i03 from a

Low High
4.42 1.63
54.23 1.
98.1

3.4
49.2

.031

. 027

.036

.034

.018

% Communities

@ VIews

Open

Publication date:
June 21

DOL:

DOI 10.5281/zenodo.4916649

Keyword(s):

I | AT

Communities:

License (for files):




/ENODO FOR CRYSTALLOGRAPHY

C Protein Data Bank in Europe PROTEIN ppasin.

' o~ ﬂﬂlllnlh
Bringing Structure to Biology v, U
), BRCA1_HUMAN

/ . ®, Feedback

X-ray diffraction
1.75A resolution

- e Released: 25 Mar 2020 T
PanDDA analysis group deposition -- Crystal Structure as /p;’;Srfk/pdb # 5rfk overview

81; S;\SF;SS—COV—Q main protease in complex with PCM- R S ————— o Citations March 3 | Dataset |

Fit model/data e [] m & Structure analysis
Source organism: Severe acute respiratory syndrome coronavirus 2

| % e e Raw diffraction data for structure of

180953 Biological
Experiments and Validation

Macromolecular Structures m cr ic and electrophilic fr nt screeni SARS-CoV-2 . .
G | SARS-CoV-2 main protease with PCM-
PROTEIN DAT 1 g Research and Education C ch An T ) - » == -

Douangamath A, Fearon D, Gehrtz P, Krojer T, Lukacik P, Owen CD, Resnick E, 5 4 ' S . . '& Communities
A Strain-Damerell C, Aimon A, AbrényirBalogh P, Branddo-Neto ], Carbery A, — - O 1 O 2 57 5 ( | D . I | | p ro-x1 3 5 1 / P D B . 5 R F K)
M

Nor it YEARS OF Davison G, Dias A, Downes TD, Dunnett L, Fairhead M, Firth JD, Jones SP, © 3D Visualisation
SUCLEIC ACID ) Bara N i ¢ A & -
n | Siiaist 5 » Protein Data Bank n'uo Keeley A, Keserii GM, Klein HF, Martin MP, Noble MEM, O'Brien P, Powell A, \d
Reddi RN, Skyner R, Snee M, Waring MJ, Wild C, London N, von Delft F, ) )
Walsh MA . t, Loulse; | ) ren, Flaig, Ralf, G¢ : Il; \
Structure Summary otatio q 8 8 Nat Commun 11 5047 (2020) Citations
PMID: 33028810

® 2 review citations

§ Display Files v Download Files v

Biologieal Assembly 1 & Display _ . . . . The SARS-CoV-2 main protease as
SRFK Function and Biology &) Details | jgands and Environments drug target.

Reactions catalysed: 2 bound ligands: Ullrich et al. (2020)

PanDDA analysis group deposition -- Crystal Structure of SARS-CoV-2

main protease in complex with PCM-0102575 Nucleoside triphosphate + RNA(n)
diphosphate + RNA(n+l)
DOI: 10 f iFK/pdb Deposition Group: G_1002151 (changed state)

ATP + H(2)O ADP + phosphate S
Organism(s) ry syndrome cc ' 3 x DMS 1xT7D The sliders below show the

Expression System: ia coli - . S T e [t Chem.html
. . : No modified residues 9 il
Mutation(s): No EEAVEOS [SEGRRENH(2) andyE GUIRO S| ECRERK original PDB entry and the PDB-

the two peptides corresponding to the two REDO entry

Classification: HYDROLASE/HYDROLASE INHIBITOR PDB-REDO owev aw data are being made avallable 1o a : ’ i . 4 orm @ views & downloads

self-cleavage sites of the SARS 3C-like

Deposited: 2020-03-15 Released: 2020-03-25

- ) proteinase are the two most reactive Experiments and Validation a Details Model Geometry Nl D
Deposition Author(s): Fe: D. . N, A, LU Strain peptide substrates. The enzyme exhibits a Fit model/data B [ @mpro-)(13512|p 2
Damerell, A., ck, E., , Ge 7 Aimon, A andao-Ne arbery, strong preference for substrates ) -

Percentile Ranks
containing Gln at Pl position and Leu at

© 3D View: ' ’ o S P2 position. e — [ Mpro-x1351.rur

Moro

Experimental Data Snapshot Full Report 3 Mpro
(3 Mpro-

Global Symmetry: c ) Method: X-RAY DIFFRACTION fetric ercentile Ranks Value M [ Mpro

Global Stoichiometry: H Resolution: 1.75 A Rfree i 2 [__L] r"’ U
R-Value Free: 0.235 A ) - . i i & 5rfk overview \ .’Jlo X

R-Value Work: 0.188 : y _ _ o [ Mpro

Source organism: Severe acute respiratory syndrome o Citations I—_L] Mbro

R-Value Observed: 0.190 coronavirus 2 » Rank VIDIro

w

o @

OpenAlR|

o o

us)

Structure analysis B Moro-x
Resolution: 1.75R Function and Biology Y Mpro
Reported R values: ) & Ligands and Environments N " ]
R Riree Ruork - g & Experiments and (3 Mpro
Ligand Structure Quality Assessment ©@ 0.18 0.23 0.18 Validation M

Publication date:
March
DOI:

DOI 10.5281/zenodo.3731400

Keyword(s):

&
&

o o

Macromolecule Content

0 W o

Worse 0 q T Botor .
« Total Structure Welgh(: 34.31 kDa Ligand structure g of fit to experimental data (: View
. . . <. Downloads
< LTI 2 X-ray diffraction

» Modelled Residue Count: 304 o ) © 3D Visualisation
This is version 1.4 of the entry. See complete h

u)

Diamond Light Source / MX / XChem

o o

V¥ Sample information

Author description: PanDDA analysis group deposition -- Crystal Structure of SARS-CoV-2 main protease in

complex with PCM-0102575 Experimental raw data Tilalra]
Source organism: Severe acute respiratory syndrome coronavirus 2
Expression system: Escherichia coli

Communities:
lpro-x1351_ navirus I

cA4

T ©

@ Links to raw experimental data
available for this entry are listed
below

¥V Validation information

Raw experimental data related to
Metric Description PDB entry 5rfk:

Bond angles in protein, DNA, RNA molecules 0 outlier(s) of 3293 (%) Data DOLI:

Bond lengths in protein, DNA, RNA molecules 0 outlier(s) of 2422 (%) 10.5281/zenodo.3731400
Dataset type: diffraction
Electron density fit in protein, DNA, RNA molecules 11 outlier(s) of 307 (%) image data

Ramachandran outliers in protein molecules 1 outlier(s) of 305 (%)

Sidechain rotamer outliers in protein molecules 3 outlier(s) of 264 (%) Links and resources

Full validation report
. . . DS
V¥ Experimental information WHAT_CHECK




/ENODO FOR CRYSTALLOGRAPHY

% =0 J§1 05-03-2020 20:53:46 - » Mpro/Mpro-x1351/Mpro-x1351_1_###+#.cbf

March 30, 2020 [ Dataset | Sample: Mpro-x1351 Flux: 3.50e+11

Raw diffraction data for structure of Q Start: 90.0° Q Osc: 0.50°
SARS-CoV-2 main protease with PCM- Q Overlap: 0° No. Images: 400
070257/5 (lD mprO-X1 357 / PDB: SRFK) & Communities Resolution: 1.80A Wavelength: 0.9119A

Coronavirus Disease
1 dre; Dol . Research Exposure: 0.040s Transmission: 100.00%
 Nir Community - COVID-
19 Beamsize: 60x50um Type: SAD
Macromolecular
Mark: Wint ; Crystallography Comment: (120006, 13,184) Xray centring boxes:
1 POB ID SREK (see: ['26.2s (8s)', 45, '19.3s (4s)', 21]. Aperture: 70um
ww.ebi.ac.uk/pdbe/entry/pdb/5RFK) - SARS-CoV-2 main protease in complex with PCM-
75 (SMILES.CICC(=0)NTCCC(CCT)NC(=0)c2cceec?) collected as part of an XChem Auto Processing xia2 dials: 2x autoPROC: 2x fast_dp: xia2 3dii: 2x autoPROC+STARANISO: 2x
crystallographic fragment screening campaign on beamline i04-1 at Diamond Light Source. The 467 6
deposited structure was automatically processed with standard Diamond tools and PanDDA
however the raw data are being made available to allow reanalysis by any interested party. For more & downloads : . p=
details see: https://www.diamond.ac.uk/covid-19/for-scientists/Main-protease-structure-and- e Type Resolution Spacegroup Mn<Vsig(i)> Rmeasinner Rmeas Outer Completeness Cell

XChem.html ‘ in® GAOS -1 7 ~ 101
< P - - [

54.96 4.9 07 2.039 99.7 126.95 52.77 111.24 90.00 159.66 90.00

54.79 - 1.8 c121 6.0 056 2.240 99.9 112.51 52.78 44.81 90.00 103.10 90.00

[£ mpro-x1351.zip X fa ) 2.06 121 a.1 04! 22! 96.4 112.32 52.68 44.74 90

(9 Mpro-x1351.rur 4 Bytes toPROC 47.55 - 1.¢ 121 6.0 056 99.9 112.51 52.78 44 .81 ¢
() Mpro-x1351_1_0001.cbf 6.2 MB O en Y ¢ ’ . . _ . 44.77 52.73 111.15 90
[ Mpro-x1351_1_000 6.2 MB iad dis T 7 T 9 & 0 p— e 112.43 52.76 44.79 9C
(3 Mpro 6.2 MB . : U : . : A : .79 90
D Mero 6.2 M8 xia2 3di 54.73 - 1.8 121 0 2.180 )9.¢ 112.38 52.72 44.77 ¢
Y Mpro 6.2 MB

B Mpro 6.2 MB Publication date: toPR +STARANISO 47 § 1.7 1° 7.2 055 042 1 & 112.51 52.78 44.81 90
B Mpro 6.2 MB March 30, 2020

) Mpro 6.2 MB DOI: autoPROC+STARANISO  54.79 - 1.7 12 055 036 M. 112.51 52.78 44.81 ¢
(3 Mpro

(9 Mpro 2N
h AR A A b .l Keyword(s): ‘ ; . A _ )

%: pro-x135 7175)m§ CE 2N autoPROC fast dp autoPROC xia2 3dii xia2 dials xia2 3dii autoPROC+STARANISO autoPROC+STARANISO
1 Mpro-x1351_1_0013.cbf 3.2

(Y Mpro-x1351_1_0014.cbf

(3 Mpro-x1351_1_0015.cbf

g"v’oro x1351_1_0016.cbf Communities: — »” Plots g Archive ¢ Logs &Files Q Lookup Cell
1 Mpro-x1351_1_0017.cbf 2 f ) )

\ Ar ()Y nNE4 2

I
(

o o
- =

~ 2

228

O 00000000
o

Start

Refi
Space Group A a B Y
cC121 126.95 52.77 111.24 90.00 15966 90.00
Shell Observations Resolution Rmeas Isig(l) CC Half Completeness Multiplicity Anom Completeness Anom Multiplicity CC Anom
outerShell 3995 1305 75-1.78 2.039 . 99.3 3.1 84
nnerShe 493: 137: 4.75-54.99 0.07 : ( 99.7

~

91960

Downstream Processing dimple: 5x «




WHAT DO WE WANT?

5rfk redone

Abi\ity to annotate raw data with processing

Crystallographic data

output, full experiment metadata, sample

Spacegroup Cl121 a:r112.854 R b:52.919AR «c:44.942 R a: 90.00°  B: 103.14° v: 90.00°

Resolution 1.75 A Reflections 25961 Test set 1294 (5.0%)

m ate ri a ‘ etC ° R 0.1880 R-free 0.2350

According to PDB-REDO

Resolution 1.75 A Reflections 25961 Test set 1294 (5.0%) Twin

PDB-REDO files

Re-refined and rebuilt i YASARA scenes i
Re-refined (only) structure ) L All files
structure (for visualisation of the

Link to published structure - but not mandatory? R I

Links

Publishing unsuccessful data very interesting [ TGS

PDB-REDO

Crystallographic refinement

Validation to ensure that the data correspond to [ o

Bond angle RMS Z-score 0.653

h ‘ M d Model quality (raw scores | percentiles)
t e C a I m e S-t r u C-t u re Ramachandran plot appearance ad
Rotamer normality 86
Coarse packing L
Fine packing 23
Bump severity 92

Facility to automate publication and update 8

WHAT_CHECK




CURATION

Currently zenodo communities have “light touch” curation - largely done
as a hobby by folks - but librarian is a vocation / job

PDB, CSD etc. have protessional curators and annotators - adding value to
the raw data and the archive

Critical to ensure the standards are defined
Critical to ensure the standards are maintained

Critical to ensure people are helped as users and depositors



COSTS

Seagate Portable, 5 TB, External Hard Drive HDD for PC
Laptop and Mac and Two-year Rescue Services...
©16,697

. £§Q99
Disks are cheap, small, portable prme Today by 10Pw

FREE delivery

More buying choices
£91.87 (3 used & new offers)

Can buy one for every visit to DLS for

. ’ ) riv f
a small cost compared with other e A Mac nd T vour Rosctie Sruices
consumables Lo

prime Today by 10PM
FREE delivery

More buying choices

ObViOUS‘y data ﬂOt pUb“C, bUt Can £36.26 (13 used & new offers)

consider making public if someone
asks...



COSTS

'S expensive

Data storage

» disks die

al, !
84,68

ar connactor

o SATA Power ot Legacy Pow
1 SATA P o hard drive

ieh may result i damage to W
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tin 2021

irewire por

* technology changes - try finding a
.[:

* tailure / accidents happen

* if you have not tried to read the data

assume the worst



COSTS

Data storage Is expensive
* disks die

* technology changes - try finding a
firewire port in 2021

* tailure / accidents happen

* if you have not tried to read the data,
assume the worst




REAL COSTS -
STORAGE

Data storage prices pay-as-you-go

All prices are per GB per month.

Premium Hot Cool Archive

First 50 terabyte (TB) / £0.11180 per GB £0.0135 per GB £0.00746 per GB £0.00074 per GB

Azure as an example - probably

Next 450 TB/month £0.11180 per GB £0.0129 per GB £0.00746 per GB £0.00074 per GB

oriced in a realistic manner

Over 500 TB/month £0.11180 per GB £0.0124 per GB £0.00746 per GB £0.00074 per GB

One “visit” / "shift” ~ 4TB

Azure Storage Reserved Capacity

Azure Storage Reserved Capacity helps you lower your data storage cost by committing to one year or three years of Azure Storage. Reserved capacity

can be purchased in increments of 100 TB and 1 PB sizes for 1-year and 3-year commitment durations. All prices are per month. For more information,

£2.48 / month cheapest storage cost
- £300 Over 10 years 1-year reserved 3-year reserved

Hot Cool Archive Cool Archive

10 years time yOUIH be paying to 00 TB/month £1152 £626 £68 £504 £62

1 PB/month £11,217 £6,096 £658 £4,846 £604

store 60 visits worth of data... and
the data won't be getting smaller



REAL COSTS -
CURATION

Different shape to storage - up front / one off rather than
annual

Partly amenable to automation - but still work to verify the
data match the publication etc.

Highly dependent on the goals of the curated data
archive - the higher the value, the higher the staff costs




WORKED EXAMPLE

25 GB data set -> £2 to store for 10 years at cheapest rate

Processing time to validate - 15 minutes on 16 core machine - £0.2 (low

oriority cloud resource)

People cost to verity data - 5 minutes at £25 / hour -> £2

Overall about £5 / data set (€6 / $7)

Taking the data out will cost about £0.75- £1.25 a go...



WHQO PAYS?

Bistromathics ® @& viewsource

Bistromathics is the most powerful computational force known to parascience. A major
step up from the Infinite Improbability Drive, Bistromathics is a way of understanding
the behavior of numbers. Just as Einstein observed that time was not an absolute, but
depended on the observer's movement through space, so it was realised that numbers

are not absolute, but depend on the observer's movement in restaurants.

Nonabsoluteness

The first nonabsolute number is the number of people for whom the table is reserved.

This will vary during the course of the first three telephone calls to the restaurant, and
S CI e qtlst _ re a d e r - tra d Itl O N a ‘ m a N U SCH p't then bear no apparent relation to the number of people who actually turn up, or to the

number of people who subsequently join them after the show/match/party/gig. or to the
number of people who leave when they see who else has turned up.

model

The second nonabsolute number is the given time of arrival, which is now known to be
one of those most bizarre of mathematical concepts, a recipriversexclusion, a number
/1 17T, whose existence can only be defined as being anything other than itself. In other words,
Cre ato r - n eW Ope n a CC@SS m Ode‘ the given time of arrival is the one moment of time at which it is impossible that any
member of the party will arrive. Recipriversexclusions now play a vital part in many
branches of maths, including statistics and accountancy and also form the basic
r. . . equations used to engineer the Somebody Else's Problem field.

Facility ( g. rad t y)
a CI I CO m m O n I n e ) ) ra I O a S ro n O m The third and most mysterious piece of nonabsoluteness of all lies in the relationship
between the number of items on the bill, the cost of each item, the number of people at
the table and what they are each prepared to pay for. (The number of people who have

3 rd p a r.ty actually brought any money is only a subphenomenon in this field.)

Numbers written on restaurant checks within the confines of restaurants do not follow
the same mathematical laws as numbers written on any other pieces of paper in any
other parts of the universe.




WHO PAYS? CHALLENGES

Scientist - reader - traditional manuscript model - additional expense tor

hard pressed labs - also implies that publishers have control over your data
(same as papers)

Creator - new “open access” model - additional costs again to labs, though
not impossible - advantage that it scales - but lab funding is transient

Facility (common in e.qg. radio astronomy) - very expensive as we don't know
what data will be important, also have to support many disciplines

3rd party - how are we going to persuade someone of the need?



HYBRID MODEL

Data archive - facility / zenodo / azure (assumed to be reliable, may or may
not provide DOI) - need not be specialised for crystallography

Metadata archive - with the publication ot the structure - has DOI - is
curated and contains a reference back to the raw data (build into CSD /
PDB) - see e.g. extensions to imgCIF to allow references to HDF5 raw data



SHOULD WE PAY?

f6 / data setis / is not good value
How much does it cost to reproduce the data?

How much value will the data have? Will anyone ever look at it?



CONCLUSIONS

Archiving raw experimental data pertectly possible - see Zenodo - easy even

Detining a standard perfectly possible - see achievements in CIF / mmCIF / PDB
etc. - making it part of publication process excellent way of encouraging people

Deciding who should do the archiving is hard - and who should pay for it, how
long the archive should live etc.

Hybrid model of separating the data archiving from the metadata and curation
more likely to meet the community need - just need to ensure link is
bidirectional
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