PDBj cPbDE TR27EEAARREERER
KIRRFE KR EE BF v/ (R
PDBjZ>Favt3+— 20154108 18H

Protein Data BankD#FH LWL\ E &I AT LE
fEiE Y —IL

New deposition system and a validation tool of Protein Data Bank

il 58
Atsushi Nakagawa

PDBj) cPDB

Protein Data Bank Japan PROTEIN DATA BA N K

K KFEBEWEM

Institute for Protein Research
http://pdbj.org/
http://wwpdb.org/




Familiar PDB file

HEADER HYDROLASE 21-AUG-00 1FN8
TITLE FUSARIUM OXYSPORUM TRYPSIN AT ATOMIC RESOLUTION

COMPND MOL_ID: 1;

COMPND 2 MOLECULE: TRYPSIN;

COMPND 3 CHAIN: A;

COMPND 4 EC: 3.4.21.4;

KEYWDS BETA BARREL

EXPDTA X-RAY DIFFRACTION

AUTHOR W_R_.RYPNIEWSKI ,P.OESTERGAARD ,M_NOERREGAARD-MADSEN,M_DAUTER,
AUTHOR

= \\hat Is the problem?

JRNL ITIL Z2 1UU AND Z83 K- A SI1UUY UF LIGANU BINUING

JRNL REF ACTA CRYSTALLOGR., SECT.D V. b7 8 2001

JRNL REFN ASTM ABCRE6 DK ISSN 0907-4449

ATOM 1 N PRO A 1 29.061 39.981 4.981 1.00 28.69 N
ATOM 2 CA PRO A 1 29.970 38.922 4.561 1.00 29.08 C
ATOM 3 C PRO A 1 29.325 38.106 3.429 1.00 29.19 C
ATOM 4 O PRO A 1 28.097 38.168 3.298 1.00 29.87 0]
ATOM 5 CB PRO A 1 30.106 38.013 5.789 1.00 29.07 C
ATOM 6 CG PRO A 1 28.749 38.112 6.413 1.00 28.59 C
ATOM 7 CD PRO A 1 28.387 39.600 6.246 1.00 29.21 C
ATOM 8 N GLN A 2 30.153 37.412 2.681 1.00 28.13 N
ATOM 9 CA GLN A 2 29.636 36.572 1.593 1.00 27.95 C

PDB;j



Problems of “PDB format”

PDB format is almost 40 years old and does
not support today’s science

PDB Record format limitations
— Max. 62 chains (even with some tricks)
— Max. 99,999 atoms

No bond orders or chirality specified for
ligands

No real support for NMR, EM, hybrid
methods, ...

Meta-data specification cumbersome and
Inflexible PDBj




Too big to handle...

. HIV-1 capsid (3J3Q)
— 1,356 chains

—- 2,440,800 atoms

— 25 PDB entries
1VU5, 1VUS, ...

- 3J3Q only as mmCIF &
PDBML

PDBj




More problems...

® VVery complicated “REMARK?” lines
® [nflexibility of data definition

For example, residue numbers (author-defined
or universal?)

-90-91-91A-91B-92-93- (insertion)
-90-91-92-96-97-98- (deletion)
-90-91-92- - - - - 96-97-98- (disorder)

PDB;j




REMARK 2 RESOLUTION. 2.60 ANGSTROMS.

REMARK 200 EXPERIMENTAL DETAILS

REMARK 200 EXPERIMENT TYPE : X-RAY DIFFRACTION
REMARK 200 DATE OF DATA COLLECTION  NULL

REMARK 200 TEMPERATURE (KELVIN) : 100

REMARK 200 PH : 6.5

REMARK 200 NUMBER OF CRYSTALS USED 1

REMARK 350 BIOMOLECULE: 1

REMARK 350 AUTHOR DETERMINED BIOLOGICAL UNIT: MONOMERIC

REMARK 350 SOFTWARE DETERMINED QUATERNARY STRUCTURE: MONOMERIC
REMARK 350 SOFTWARE USED: PISA

REMARK 350 APPLY THE FOLLOWING TO CHAINS: A

REMARK 350 BIOMT1 1 1.000000 0.000000 0.000000 0.00000
REMARK 350 BIOMT2 1 0.000000 1.000000 0.000000 0.00000
REMARK 350 BIOMT3 1 0.000000 0.000000 1.000000 0.00000
REMARK 465 MISSING RESIDUES

REMARK 465 THE FOLLOWING RESIDUES WERE NOT LOCATED IN THE

REMARK 465 EXPERIMENT. (M=MODEL NUMBER; RES=RESIDUE NAME; C=CHAIN
REMARK 465 IDENTIFIER; SSSEQ=SEQUENCE NUMBER; I=INSERTION CODE.)
REMARK 465

REMARK 465 M RES C SSSEQI

REMARK 465 GLY A 123

REMARK 465 ALA A 124

REMARK 465 SER A 125




So new(ish) formats...

“The wwPDB has established PDBx/mmCIF
as the new standard format for data
exchange and archiving in structural
biology.”

PDB

PDB -~ /'/7 mmCIF
PDBx/mmCIF —

mmCIF /’ \\ PDBML
RDF

PDB;j




mMMCIF

mmCIF (macromolecular Crystallographic Information Format)

- was developed under the auspices of the International Union

of Crystallography (IUCr) for macromolecular structures
from the Crystallographic Information Format (CIF) widely
used for small molecules.

- 1sa STAR (Self-defining Text Archive and Retrieval)
format.

- has a very strict dictionary.

mmCIF is a list of data items, which consist a pair of name and
value.

PDB;j




_cell._length_a
_cell._length b
_cell._length_c
_cell._angle_alpha
_cell._angle_beta
_cell._angle_gamma

_symmetry.space_group_name_H-M

loop
_atom_site.label _seq id
_atom_site.group_ PDB
_atom_site.type_symbol
_atom_site.label _atom_id
_atom_site.label _comp_id
_atom_site.auth _seq_1id
_atom _site.label _asym id
_atom _site.Cartn_x
_atom_site.Cartn_y
_atom _site.Cartn_z
_atom_site.occupancy
_atom_site.B _1so_or_equiv

PR R

atom_site.id

ATOM N N ALA
ATOM C CA ALA
ATOM C C ALA
ATOM O O ALA

An example of mmCIF

201
201
201
201

> > > >

98.000

89.400

86.700

90.00

117.80

90.00

IC 2 -

data item = name +
value

38.840 0.236 1.012 1.00 34.65 1
38.356 -0.999 0.357 1.00 42.26 2
37.098 -1.547 1.056 1.00 41.25 3 .
36.619 -0.946 2.028 1.00 29.44 4PDBJ




Hierarchy of mmCIF

The name, not the data structure, of mmCIF has
hierarchy.

_(category group) (category).(item)

_entity_poly.type  'polypeptide(L) '
_cell.length_a 87.433

Knowing the meaning of category groups would
help understanding of the data in mmCIF.

PDB;j




Some of the category groups

entity  biological & chemical information about the
object in the entry.

atom  atomic information (name, coordinate etc)

struct  characteristic structure (secondary structure,
crosslink etc)

chem comp  chemical information (ligands etc)
citation citation (journals)

refin reflection data (Rsym, resolution etc)

exptl  experimental data (crystallization condition etc)
refine  refinement

symmetry symmetry

cell unit cell

PDB;j




“label” & “auth”

e |abel Mandatory term defined by PDB

— Strict, and easy to use in comprehensive
cases

e auth Defined by the authors

— problem-specific. Often those appear In
the “PDB file”

PDB;j




loop_
atom_site

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

187
188
189
190
191
192
193
194
195

_ -group PDB
_atom_site.id
_atom_site.ty
_atom_site.la
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.
_atom_site.

atom_site.

O0O0Z00000Z2

Be symbol
el _atom_id
label alt_id
label comp_id
label asym id
label entity id

label seq_1id

pdbx_PDB_i1ns_code

Cartn_x

Cartn_y

Cartn_z

occupancy

B 1so_or_equiv

auth_seq_1id

auth_comp_id

auth_asym id

auth_atom_id
N . SER A 27
CA . SER A 27
C . SER A 27
0 . SER A 27
CB . SER A 27
OG . SER A 27
N . THR A 28
CA . THR A 28
C . THR A 28

- 2 = U IV IRV RN IV IS

21.
20.
20.
.257
19.
18.
20.
20.
19.

21

428
880
911

455
601
573
617

-12.
-12.
-408
-10.
-13.
.708
-11.

-11

-12
-10.

414
688

346
257

487
283

679 -9.215

-12.
-14.
.954
-429
-14.
-920
-16.
-17.
-16.

~14
~14

-12

809
140

054
237

059
509

RPRRRRRRRR

-00
-00
.00
-00
-00
.00
-00
-00
.00

27 .
24 .
26.
28.
26.
31.
25.
23.
20.

27
00
14
43
63
92
11
13
35

27
27
27
27
27
27
27
27
27

SER
SER
SER
SER
SER
SER
THR
THR
THR

PDB;j
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Parent-Child relationship

loop loop

_struct_asym.id _entity_poly_seq.entity id
_struct_asym.pdbx_blank_PDB_chainid_flag _entity_poly_seq.num
_struct_asym.pdbx_modified _entity_poly seqg.mon_id
_struct_asym.entity id _entity_poly seq.hetero
_struct_asym.details 1]1 ACEn

ANN1J? 112 SERn

BNN2J .

DNN2J? 211 VALnN

ENN3P 22 GLUn

loop_

_entity.id
_entity.type
_entity.src_metho
_entity.pdbx_dg<cription

_entity.forpatla_weight

- dbx_number_of molecules

1lpolymer man 'HEMOGLOBIN (DEOXY) (ALPHA CHAIN)' 15683.402 2
2lpolymer man 'HEMOGLOBIN (DEOXY) (BETA CHAIN)' 16153.497 2
Parent 3lnon-polymer syn 'PROTOPORPHYRIN IX CONTAINING FE' 616.498 4

Alwater  nat water 18.015 38 PDBj




Dictionary of PDBX/mmCIF

PDBj




PDBx/mmCIF Dictionary Resources
http://mmcif.wwpdb.org/

PDBx/mmCIF - - S Search current dictionary

PDBx/mmCIF Dictionary Resources

This site provides information about the format, dictionaries and related software tools used by the Worldwide
Protein Data Bank (wwPDB) to defi otation and archiving of PDB entries.

Dictionaries Documentation FAQs
« Browse the current dictionary» « PDB -> PDBx'mmCIF correspondences » Questions about PDBxmmCIF format, and data
« Download/view all dictionaries » « PDBxmmCIF for large structures » content, or software tools? Check out the FAQ»

Software resources »

C++ » and Python » programming examples
File syntax » and dictionary organization »
Atomic » and molecular » descriptions
References »

« Search dictionaries»

.

Glossary »

© 2014 wwPDB

PDBj




Category Groups

PDBx/mmCIF

Firefox Developer Edition 25— k~—3/

Dictionary Ind ngbx.dic

Browse: Dictiofjary

General

Dictionary title
Dictionary description
Original developers
Dictionary maintainers
Dictionary name
Dictionary version
Last update

Downloads

Dictionary Revision History

h Categories Data Items Supporting Data

PDB Exchange Dictionary (PDBx/mmCIF) V4.0 supporting the data files in the current PDB archive

The current version of PDB Exchange Data dictionary developed by the wwPDB partners for data exchange
wwPDB

wwPDB

mmcif_pdbx.dic

4.057

2015-07-21 x

View/Hide revision history list

PDBj




Category Groups

PDBx/mmCIF : : . SPDB

Category Group Index mmcif_pdbx.dic

Browse: Dictionary Category Groups
atom_group h C ‘ ate g O ry g ro u p View/Hide category list
atom_site ©

atom_site_anisotrop o

atom_sites

Categories under

R this category group

atom_sites_footnote Eo

atom_type Eo

pdbx_atom_site_aniso_tls

pdbx_remediation_atom_site_mapping Eo
audit_group Categories that describe dictionary maintenance and identification. View/Hide category list
bird_dictionary_group Categories defining chemical structure and nomencature of the small View/Hide category list
polymer molecules used in the Biologically Interesting Molecule
Reference Dictionary (BIRD).

PDBj



Category (_atom_site)
o s

PDBx/mmCIF

Data Category atom_site

Browse: Dictionary Category Groups

General

Category name

Required in PDB entries
Category group membership
Used in current PDB entries

Category Relationship Diagrams

View full category relationship diagram
including all dictionary data categories

Data Categories Data ltems

atom_site

no

atom_group

Yes, in about 100.0 % of entries

/Category Description

magnetic moments and directions.

Data items in the ATOM_SITE category record details about
the atom sites in a macromolecular crystal structure, such as
the positional coordinates, atomic displacement parameters,

The data items for describing anisotropic atomic
displacement factors are only used if the corresponding items
are not given in the ATOM SITE_ANISOTROP category.

Supporting Data

View abbreviated category relationship
diagram including only those categories used
in current PDB entries.

Explanation about
the category

PDB;j



Iltems In atom_site category

PDBX/[ﬂmCH: ome ctionaries ocumentatio 0 pads Contact Us Search current dictionary

Category Data ltems View/hide item list

_atom_site.id YGO

atom_site B_equiv_geom_mean

atom_site.B_equiv_geom_mean_esd

o
(+]

tom_site.Cartn_z

o
©

tom_site.Cartn_z_esd

_atom_site B_iso_or_equiv E"
_atom_site B_iso_or_equiv_esd Eo
_atom_site.Cartn_x Eo
_atom_site.Cartn_x_esd Eo
_atom_site.Cartn_y Eo
_atom_site.Cartn_y_esd Eo
g
g

W)

tom_site.U_equiv_geom_mean

_atom_site.U_equiv_geom_mean_esd

_atom_site
_atom_site.U_iso_or_equiv_esd
atom_site.Wyckoff_symbo

PDB;j




ltem ( atom site.B iso or equiv)

e

Data ltem _atom_site.B_iso_or_equiv

Browse: Dictionary Category Groups Data Categories Data Items Supporting Data
General o

Item name _atom_site B_iso_or_equiv
Category name afom_site
Attribute name B_iso_or_equiv
Required in PDB entries no
Used in current PDB entries  Yes, in about 86.0 % of entries

ltem Description o

Isotropic atomic displacement parameter, or equivalent isotropic
atomic displacement parameter, Beq, calculated from the
anisotropic displacement parameters.

Beq = (1/3) sumi[sumj(Bij Aj A5 a%1 a*y)]

R Explanation about

a* = the reciprocal space cell lengths

the 1tem

Ref: Fischer, R. X. & Tillmanns, E. (1988). Acta Cryst. C44,
775-776.

The IUCr Commission on Nomenclature recommends against the use
of B for reporting atomic displacement parameters. U, being

\ directly proportional to B, is preferred. /

N 7

PDBj




Restriction on data (_entity_poly.type)

- -

Data type code line
Data type detail char item types / multi-word items ...
Primitive data type code char
Regular expression [1[ \t_(),.;:"&>/\{}" " ~!@#$%2+="A-Za-208-9 |- ]*

Controlled Vocabulary View/Hide Table

/ Allowed Value \ Details
cyclic-pseudo-peptide

other

peptide nucleic acid
polydeoxyribonucleotide L i St Of th e aI I Owed
polydeoxyribonucleotide/polyribonucleotide hybrid
polypeptide(D)

values
polyribonucleotide

polysaccharide(D)

\ polysaccharide(L) j

Controlled Vocabulary at Deposition View/Hide Table

Allowed Value Details

cyclic-pseudo-peptide

PDB;j




PDBx/mmCIF Dictionary Resources
http://mmcif.wwpdb.org/

PDBx/mmCIF - - Search current dictionary

PDBx/mmCIF Dictionary Resources

This site provides information about the format, dictionaries and related software tools used by the Worldwide
Protein Data Bank (wwPDB) to define data content for depositon, annotation and archiving of PDB entries.

| |

Dictionaries
« Browse the current dictionary»
« Downloadiiew all dictionaries »
« Search dictionaries»

tertrom FAQs

PDB -> PDBxmmCIF co,-,-egpomdemD Questions about PDBxmmCIF format, and data

Ry CIE for [ircm strycturas content, or software tools? Check out the FAQ»
Software resources »

C++ » and Python » programming examples

File syntax » and dictionary organization »

Atomic » and molecular » descriptions

References »

.

Glossary »

© 2014 wwPDB

PDBj




List of the PDB headers

PDBx/mmCIF : : . SPDB

PDB to PDBx/mmCIF Data ltem Correspondences
Update: 14-Sep-2013

This document tabulates the correspondences between data items in the structured records of the PDB file format and data items defined in the PDBXmmCIF dictionary. The PDB records in the
following list are linked to tables which provide the mmCIF data item correspondences. The mmCIF data items are linked to their corresponding dictionary definitions

PDB Data Records

« Title Records and Experimental Description
« HEADER
« OBSLTE

TITLE

SPLIT

CAVEAT

COMPND

SOURCE

.

« SPRSDE
« JRNL @
REMARK 3 - Refinement

REMARK 200 - X-ray Diffraction Data Collection
REMARK 210 - NMR Data Collection

REMARK 230 - Neutron Diffraction Data Collection
REMARK 240 - Electron Crystallography Data Collection
REMARK 245 - EM Data Collection

REMARK 265 - Solution Scattering Data Collection
REMARK 280 - tallization

REMARK 800 - Details

.

« Polymer Sequence Records

rvUBj




Journal (citation) information

PDBx/mmCIF me ctionaries bcumentation ownloads ontact Us Search current dictionary

PDB record JRNL

Field Name mmCIF Data ltem
Section _citation.id
AUTH _citation_author.name
EDIT _citation_editor.name
TITL _citation title
REF _citation journal_abbrev
REF VOLUME _citation_journal_volume
REF PAGE _citation.page_first

_citation.page_last

REF YEAR _citation.year

REFN ASTM _citation journal_id_ASTM
REFNISSN _citation journal_id_ISSN

REFN ISBN _citation.book_id_ISBN

REFN COUNTRY _citation.country

PMID _citation.pdbx_database_id_PubMed
DOI _citation.pdbx_database_id_DOI

PDBj




Direct comparison of
PDB and mmCIF

PDBj




EXPDTA X-RAY DIFFRACTION

_exptl.method 'X-RAY DIFFRACTION®

REMARK 2 RESOLUTION. 1.70 ANGSTROMS.

_refine.ls_d_res_high 1.7

PDB;j




CRYST1 62.650 96.300 62.650 90.00 90.00 90.00 P1211 4

_cell.length_a 62.650

_cell.length_b 96.300

_cell.length_c 62.650

_cell.angle_alpha 90.00

_cell.angle_beta 90.00

_cell.angle_gamma 90.00

_cell.Z_PDB 4
_symmetry.space_group_name_H-M 'P1211"

PDB;j




DBREF 1GOFA 1 639 UNP Q01745 GAOA_DACDE 42 680

_struct_ref.id 1
_struct_ref.db_name UNP
_struct_ref.db_code GAOA DACDE

_struct_ref.pdbx_db_accession Q01745
_struct_ref_seqg.seq_align_beg 1
_struct_ref_seq.seq_align_end 639
_struct_ref_seq.db_align_beg 42
_struct_ref_seq.db_align_end 680

COMPND 4 EC:1.1.3.9;

_entity.id
_entity.type

_entity.src_method
_entity.pdbx_description
_entity.formula_weight
_entity.pdbx_ec

1 polymer

man 'GALACTOSE OXIDASE' 68579.250

1.1.3.9




HETNAM  CU COPPER (1) ION
HETNAM  NA SODIUM ION
HETNAM  ACY ACETIC ACID
FORMUL 2 CU CU 2+
FORMUL 3 NA NA 1+
FORMUL 4 ACY 2(C2 H4 02)
FORMUL 6 HOH *316(H2 0)

loop

_entity.id

_entity.type

_entity.src_method

_entity.pdbx_description

_entity.formula_weight

_entity.pdbx_number_of molecules

_entity.details

_entity.pdbx_mutation

_entity.pdbx_fragment

_entity.pdbx_ec

1 polymer man 'GALACTOSE OXIDASE' 68579.2501 ???1.1.3.9

2 non-polymer syn 'COPPER (Il) ION' 63.546 1 ?7?7??

3 non-polymer syn 'SODIUM ION' 22990 1 ?7?7?°?

4 non-polymer syn 'ACETIC ACID' 60.052 2 ??7?°?
5 water  nat water 18.015 3167?7?7?7?

PDB;j




HELIX 1 1 TYR A 136 TYR A 140 5

loop_

_struct_conf.conf_type_id
_struct_conf.id
_struct_conf.pdbx_PDB_helix_id
_struct_conf.beg label _comp id
_struct_conf.beg_label asym id
_struct_conf.beg_label seq_id
_struct_conf.pdbx_beg PDB_ins_code
_struct_conf.end_label comp_id
_struct_conf.end_label asym_id
_struct_conf.end_label seq_id
_struct_conf.pdbx_end_PDB_ins_code
_struct_conf.beg_auth_comp_id
_struct_conf.beg_auth_asym id
_struct_conf.beg_auth_seq_id
_struct_conf.end_auth_comp _id
_struct_conf.end_auth_asym_id
_struct_conf.end_auth_seq_id
_struct_conf.pdbx_PDB_helix_class
_struct_conf.details
_struct_conf.pdbx_PDB_helix_length
HELX_ P HELX P1 1 TYRA14 ? TYRA18 ? TYRA 136 TYRA 140

5




CISPEP 1 PROA 51 PROA 52 0 2.53
CISPEP 2 GLYA 162 PROA 163 0 -1.03

loop
_struct._mon_prot_cis.pdbx_id
_struct_mon_prot_cis.label _comp_id
_struct_mon_prot_cis.label_seq_id
_struct_mon_prot_cis.label _asym_id
_struct_mon_prot_cis.label alt_id
_struct_mon_prot_cis.pdbx_PDB_ins_code
_struct_mon_prot_cis.auth_comp _id
_struct_mon_prot_cis.auth_seq_id
_struct_mon_prot_cis.auth_asym id
_struct_mon_prot_cis.pdbx_label comp id_2
_struct_mon_prot_cis.pdbx_label seq_id 2
_struct_mon_prot_cis.pdbx_label _asym id 2
_struct_mon_prot_cis.pdbx_PDB_ins_code_2
_struct_mon_prot_cis.pdbx_auth_comp_id 2
_struct_mon_prot_cis.pdbx_auth_seq_id_2
_struct_mon_prot_cis.pdbx_auth_asym id_2
_struct_mon_prot_cis.pdbx_PDB_model num
_struct_mon_prot_cis.pdbx_omega_angle
1PRO51 A.?PRO51 APRO52 A?PRO52 A12.53
2GLY 162 A.?GLY 162 APRO 163 A?PRO 163 A1-1.03 PDBi




To Provide Format Compatibility

e Adopt a PDB friendly mmCIF/PDBx style -

¢ Allrecords on a single text line
¢ Columns presented in standard column order

¢ Tabular presentation with leading record names
(e.g. ATOM, CELL, REFINE)

¢ Method-independent features in left-most columns
(e.g. identifiers & coordinates)

¢ Method-specific features in the right-most columns
(e.g. ADPs, NMR order/disorder parameters)

¢ Continue to support PDB nomenclature semantics
(e.g. PDB style chains, residue numbering, and insertion codes)

e Large entries will be internally converted to
divided/split PDB format files. PDB;




ATOM 1 N GLN A 39 24.690 -27.754 24.275 1.00 60.76 N
ATOM 2 CA GLN A 39 23.581 -26.768 24.416 1.00 60.98 c
ATOM 3 C GLNA 39 23.990 -25.379 23.905 1.00 59.98 c
ATOM 4 0 GLN A 39 25.070 -25.209 23.330 1.00 60.25 0
ATOM 5 CB GLN A 39 23.136 -26.685 25.878 1.00 60.69 c
ATOM 6 N VAL A 40 23.115 -24.395 24.122 1.00 59.58 N
ATOM 7 CA VAL A 40 23.342 -23.010 23.690 1.00 57.26 c
ATOM 8 C VAL A 40 24.000 -22.152 24.778 1.00 56.00 c
ATOM 9 0 VAL A 40 23.992 -20.920 24.692 1.00 55.53 0
ATOM 10 CB VAL A 40 22.015 -22.337 23.275 1.00 57.32 c PDB

loop_ PDBx/mmCIF

_atom_site.group_PDB

_atom_site.id

_atom_sitems b
atom_si

_atom_si (1 77 l I

et DUL GO U aste !!

_atom_si

_atom_site.Cartn_x

_atom_site.Cartn_y

_atom_site.Cartn_z

_atom_site.pdbx PDB model num

_atom_site.occupancy

_atom_site.pdbx_auth_alt_id

_atom_site.B iso_or_equiv

ATOM 1 N N GLN A 39 24.690 -27.754 24.275 1 1.000 . 60.760
ATOM 2 CA C GLN A 39 23.581 -26.768 24.416 1 1.000 . 60.980
ATOM 3 C C GLN A 39 23.990 -25.379 23.905 1 1.000 . 59.980
ATOM 4 O 0O GLN A 39 25.070 -25.209 23.330 1 1.000 . 60.250
ATOM 5 CB C GLN A 39 23.136 -26.685 25.878 1 1.000 . 60.690
ATOM 6 N N VAL A 40 23.115 -24.395 24.122 1 1.000 . 59.580
ATOM 7 CA C VAL A 40 23.342 -23.010 23.690 1 1.000 . 57.260
ATOM 8 C C VAL A 40 24.000 -22.152 24.778 1 1.000 . 56.000
ATOM 9 O O VAL A 40 23.992 -20.920 24.692 1 1.000 . 55.530
ATOM 10 ¢cB C VAL A 40 22.015 -22.337 23.275 1 1.000 . 57.320
ATOM 11 N N ALA A 41 24.560 -22.804 25.797 1 1.000 . 54.570
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Crystallographic evidence for deviating C3b structure?

Arising from: A. A. Ajees et al. Nature 444, 221-225(2006)

Activation of the protein C3 into C3b in the
complement pathway is a crucial step in the
complement immune response against patho-
genic, immunogenic and apoptotic particles.
Ajees et al.! describea crystal structure for C3b
that deviates from the one reported by Janssen
et al.? and by Wiesmann ef al.*. We have reana-
lysed the data deposited by Ajees ef al.' and have
discovered features that are inconsistent with
the known physical properties of macromolecu-
lar structures and their diffraction data. Our
findings therefore call into question the crystal
structure for C3b reported by Ajees ef al.".
Three structures of the 12-domain protein

C3b have been reported'”. In the structure of

C3b reported by Ajees ef al.’, the complement
C1r/C1s, Uegf, Bmpl (CUB) domain adopts an
unfolded conformation,and the thioester (TED)

2 os4

0+ —
2 05
-10

domain has a C3-like conformation, rather than
an activated, C3d-like shape, and is positioned
away from the main body of the molecule.
The structure of the remaining ten domains
is similar between the three structures'~* and
resembles the C3c structure*. The conformation
and location of the CUB and TED domains are
of specific interest because they are crucial to
the biological functions of this molecule that are
central to the complement system.

In an analysis of the structural differences
between the three structures' reported for
C3b, we noticed that the coordinates deposited
by Ajees ef al. (Protein Data Bank entry 2HRO0)
do not form a connected network of molecules
in the crystallattice. The crystal structure forms
layers that are separated by a large void in the
c-direction (a slab of about 30-40 A thick that
spans the entire unit cell). To investigate this
highly unusual, and unreported, feature, we
used two computer programs (REFMAC®and
CNS 1.2 (ref. 6)) to reproduce the reported
refinement statistics from the diffraction data'
deposited in the Protein Data Bank. We found
that the published statistics, the deposited
coordinate model and diffraction data were
consistent with each other.

‘We then tested whether the gap could be
explained by a missing protein molecule.
Re-determination by molecular replacement
with the program PHASER” resulted in the same
overall molecular arrangement as that seen by

558 38 8

oM

Amibility (%) =

% =0 500 750 10m1.250 1500

Residue number

Figure 2 | Lack of correlation between surface
exposure and disorder of residues in the

C3b crystal structure of Ajeesetal.’ a, The
electron density ( calculated with coefficients
2mF e~ DF o @ vef. 12) of a region in the
unfolded CUB domain is contoured at 2.50
(0.55 e A~). It is very unusual to see such a well
defined electron density ata high contour level
for an unfolded domain that has no stabilizing
contacts with other parts of the molecule or
neighbouring symmetry-related molecules. b,
Plot of surface amlbdlly ( Had{ com| pmed

RO ofz! XiRITDIEREDRE
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Structure cel

A New Generation of Crystallographic Validation
Tools for the Protein Data Bank
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Validation pipeline 1.0

MolProbity Xtriage EDS Mogul Percentiles PDF maker

PDF report for depositor &
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Statistics and plots for the
e it sl cnitry, per chain, per residue,

::::::
R Percentiie relative to all X-ray structures
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Gore et al., Acta Cryst. D68, 478 (2012)
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wwPDB X-ray Structure Validation Report (i)

PDB ID
Title

Authors
Deposited on
Resolution

Sep 23, 2013 - 12:52 PM BST

1CBS

CRYSTAL STRUCTURE OF CELLULAR RETINOIC-ACID-BINDI
NGPROTEINS I AND IT IN COMPLEX WITH ALL-TRANS-RETINOIC
ACID AND A SYNTHETIC RETINOID

Kleywegt, G.J.; Bergfors, T.; Jones, T.A.

1994-09-28

1.80 A(reported)

DISCLAIMER

This is a preliminary version of the new style of wwPDB validation report.

‘We welcome your comments at validation@mail wwpdb.org

A user guide is available at http://wwpdb.org/ValidationPDF Notes. html

The following versions of software and data (see references) were used in the production of this report:

MolProbity : 4.02b-467
Mogul : 1.15 2013

Xtriage (Phenix) : dev-1323

EDS : stable21480

Percentile statisties : 20591

Refmac : 5.8.0049
CCP4 : 6.3.0 (Settle)

Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) :  Parkinson et. al. (1996)
Validation Pipeline (wwPDB-VP) : stable21480
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1 Overall quality at a glance (i)

Validation Reports oo

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Rfree IS 0.189
Clashscore IS 4
Ramachandran outliers I 0
[ S m m y Sidechain outliers I 0 I 2 4%
u ar RSRZ outliers I 0
Worse B
- 0 Percentile relative to all %-ray structures et
. Q u al I ty VS . aI I P D B [ Percantile relative to X-ray structures of similar resolution
Metiic Whole archive Similar resolution
X - ra (#Entries) (#Entries, resolution range (A))
y R free 65580 5522 (1.84-1.76)
Clashscore T6O88 5040 (1.82-1.78)
= = Ramachandran outliers 75395 6528 (1.84-1.76)
u Q u al |ty VS. e ntr |es at Sidechain outliers 5377 6520 (1.84-1.76)
RSRZ outliers 65576 5522 (1.84-1.76)

The table below summarises the geometric issues observed across the polymeric chains and their fit

similar resolution
to the electron density. The red, orange, yellow and green segments on the lower bar indicate the
1 1 fraction of residues that contain outliers for >=3, 2, 1 and 0 t; f tric quality criteria.
- Ove rVI eW Of re S I d u e = T::Z l!?]?pc;r rlftli g:f' (w?‘heggnp?:sjegr) ;fllt‘lsic;]‘.es} the f;ant?(:; of r?s)iifqu %;2:[‘;1;2 cglo.:)lr ﬁtc rt]oe:]l?e

electron density.

based quality for Quatiy of chatn

every polymer

n Table Of Ilg ands th at Mlol C]::'lin Le:;lgth Quality of chain
may need attention

The following table lists non-polymeric compounds that contain outliers for geometric or electron-
density-fit criteria:

Mol | Type | Chain | Res | Geometry | Electron density
2 NAG A 401 - X
2 NAG C 401 - X
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= Entry contents
* Inventory

There are 3 unique types of molecules in this entry. The entry contains 1213 atoms, of which 0
are hydrogen and 0 are deuterium.

In the tables below, the ZeroOce column contains the number of atoms modelled with zero occu-
pancy, the AltConf column contains the number of residues with at least one atom in alternate
conformation and the Trace column contains the number of residues modelled with at most 2

atoms.

» Molecule 1 is a protein called CELLULAR RETINOIC ACID BINDING PROTEIN TYPE

1L
Mol | Chain | Residues Atoms ZeroOcce | AltConf | Trace
Total C N O 'S
3 ot 137 1091 687 184 214 6 % 9 v

» Molecule 2 is RETINOIC ACID (three-letter code: REA) (formula: C20 H28 02).

|' ) I,
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
2 A 1 99 29 2 0 0

e Molecule 3 is water.

Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total O
3 A 100 100 100 0 0
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= Residue quality
= One plot per polymer
= Coloured by number

of types of geometric
outliers

= Grey if not modelled

= Red dots: poor
density (RSR-Z > 2,
as in EDS)

e Molecule 1: MEMBRANE COPPER AMINE OXIDASE
Chain A:

L]
LT R SR SRR R
.
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4 Data and refinement statistics (i)

“Table 1”
= Xtriage

Property Value Source
Space group P 212121 Depositor
Cell constants 45.65A 47.56A T7.61A D J
a b,e o B, 00.00°  90.00°  90.00° Spogihor
Data completeness (%) %2 Degtl:.jsgtor
| — (Not available) Depositor
| - (Not available) Depositor
<Ijo(I)>" 3.77 (at 1.79A) Xtriage
. 800 - 1.80 Depositor
R i 1493 — 1.0 EDS
Refinement program X-PLOR Depositor
R, Ry 0.200 , 0.237 Depositor
e L 0.184 .0.189 DCC
Wilson B-factor (A®) 148 Xtriage
Anisotropy 0.434 Xtriage
Bulk solvent ksog(e/A?'_], Bsd(r‘{z) 0.41 , 58.87 EDS
Estimated twinning fraction 0.027 for k,h,-1 Xtriage
L-test for twinning < |L'g .51, < k* > = 0.36 Xtriage
Outliers 0 of 14678 reflections Xtriage
F,.F. correlation 0.95 EDS
Total number of atoms 1213 wwPDB-VP
Average B, all atoms (A?) 16.0 wwPDB-VP

Xtriage's analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 9.26% of the height of the origin peak. No significant pseudotranslation is detected.
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Model quality

Bond lengths and angles

Torsion angles
(Ramachandran, rotamers)

Clashes

Separately for standard
residues, non-standard
residues, ligands,
carbohydrates

Generally: information about
distribution, outlier stats,
percentile scores, list of up
to 5 (worst) outliers

5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain
as a percentile score with respect to all X-ray entries followed by that with respect to entries of
similar resolution. The Analysed column shows the number of residues for which the sidechain
conformation was analysed, and the total number of residues.

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 22 such

sidechains are listed below:

Mol | Chain | Res | Type
1 A 352 ASN
1 C 93 GLN
1 C 352 ASN
1 A 361 ASN
1 C 42 HIS

Mol | Chain Amnalysed Rotameric | Outliers | Percentiles
1 A | 305/305 (100%) | 287 (94%) | 18 (6%) 28| |72
1 C | 305/305 (100%) | 287 (94%) | 18 (6%) 28|72
All | Al | 610/610 (100%) | 574 (94%) | 36 (6%) 28 |1 72
5 of 36 residues with a non-rotameric sidechain are listed below:
Mol | Chain | Res | Type
1 A 344 ASN
1 C 83 THR
1 C 321 ASN
1 C 41 MET
1 C 108 ARG
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= Geometry validation of
ligands and non-standard
entities

= Mogul (CCDC)

= wwPDB will get CSD

coordinates for new
and existing compounds

5.4 Non-standard residues in protein, DNA, RNA chains (i)

4 non-standard protein/DNA /RNA residues are modelled in this entry.

In the following table, the Counts columns lst the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the chemical component dictionary. The Link
column lists molecule types, if any, to which the group is linked. The Z score for a bond length
(or angle) i1s the number of standard deviations the observed value is removed from the expected
value. A bond length (or angle) with |Z| > 2 is considered an outher worth inspection. RMSZ s
the root-mean-square of all Z scores of the bond lengths (or angles).

Bond lengths Bond angles
Coumts | RMSZ | #|Z| > 2 | Coums | RMSZ | #|Z| = 2

420 | 6(2%) | 262031 | 226 | 7 (26%) |
107 | 7(31%) [ 262031 | 2.20 | 8(30%) |
114 | 6(27%) | 262031 | 1220 | 7 (26%)

300 | 6(27%) | 262931 | 1224 | 7 (26%) |

Mol | Type | Chain | Res | Link

PAQ | A | 471 1
PAQ| B |47 1
PAQ | C 7 | 1
PAQ| D |41 1

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the chemical
component dictionary. Smmilar counts are reported in the Torsion and Rings columns. - means
no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions | Rings
1 PAQ A 471 1 1/1/5/10 [ 0/7,
1 PAQ B 471 1 1/1/5/10 | 0
1 PAQ C 471 1 1/1/5/10 | 0/7/27/1
1 PA! D 471 1 11510 [ 0/7/27 /-

The worst 5 of 25 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
1 A 471 | PAQ 0-C 18.07 123 111
1 B 471 | PAQ 0O-C 17.90 1.23 1.1}
1 C 471 | PAQ 0-C 17.68 1.23 111
1 D 471 | PAQ 0-C 16.97 1.23 1.11
1 A 471 | PAQ | CG-CD2 | 4.85 1.39 1.50

The worst 5 of 29 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(®) | Ideal(®)
1 D 471 | PAQ | CD2-CG-CD1 | 559 119.02 104.68
1 B 471 | PAQ | CD2-CG-CD1 | 5.59 119.01 104.68
1 A 471 | PAQ | CD2-CG-CDI | 5.55 118.92 104.68
1 C 471 | PAQ | CD2-CG-CDI | 553 118.86 104.68
1 C 471 | PAQ | CD2-CE2-N1 | 5.18 11745 12558

All chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
1 B 471 | PAQ CG

A 71 | PAQ | CG

1 D 471 | PAQ | CG

1 C 471 [ PAQ | CG

There are no torsion outhers.

There are no ring outliers.
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= Model/data fit proteins, DNA, RNA
= RSR and RSR-Z (EDS)

6.1 Protein, DNA and RNA chains (i)

In the following table, the column labelled ‘#RSRZ> 2’ contains the number (and percentage)
of RSRZ outliers, followed by percent RSRZ outliers for the chain as percentile scores relative to
all X-ray entries and entries of similar resolution. The OWAB column contains the minimum,
median, 95 percentile and maximum values of the occupancy-weighted average B-factor per
residue. The column labelled ‘Q< 0.9" lists the number of (and percentage) of residues with an
average occupancy less than 0.9.

Mol | Chain Analysed <RSRZ=> #RSRZ>2 OWARB(A?) | Q<0.9
1 A | 371/371 (100%) | -0.00 ofwolf100] |2 37, 96, 164 0
1 Cc |3ny/3moo%) | o012 [a0%)|si]| 65 |2,37,96164| o0
All | ANl | 742/742 (100%) 0.06 4 (0%) |88 |l 79| | 2, 37,96, 164 0

All RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 255 | PHE 2.8
269 | ILE 2.6
302 | LEU 2.3
16 | THR 2.2

Qalala

1
1
1
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RSR-Z (in EDS)

= RSR dependent on residue type and
resolution

= Define RSR-Z (RSR, aa, d) =
(RSR - <RSR(aa,d)>) / o(RSR(aa,d))

= aa = residue type
= d = resolution (in bins of 0.24)

= Calculated using 10,000s of EDS
entries

= Example: Trp between 2.4 and 2.6A:

= 2012: 58321 observations, <> =
0.1419, 0 = 0.0537

= 2008: 26794 observations, <> =
0.1602, o = 0.0660

= RSR=0.25 & RSR-Z=2.0 (2008: 1.4)

03

025

X = Value of RESOLUTION
Y = Value of RSRAVE

Chain|

Nes <2

Sigma [%<-1

%<0 %>1 |

%>2 |

A

425 |0.89|

2.59 |0.00 |

30.5920.94 |

941 |

B

|[24

8.55|

9.25 |0.00 |

0.00 [100.00|

95.83

C

12

7.98

9.01 [0.00 |

0.00 ][100.00]

100.00

All

461

147

357 [0.00 |

28.2027.11 |

1627 |

CHAIN A

I
N

I ll | .
2.0
| ||1 il !
1.0
o
|

R
e

o
e
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Validation Reports

= Model/data fit ligands etc.
= RSR as usual

= Can’t usually compute

Mol | Type | Chain | Res | Atoms | RSR | LLDF | B-factors(A?) | Q<0.
6 CcuU A 1744 1/1 0.24 5.45 74,74,74,74 0
6 CcU B 1748 1/1 0.19 2.68 66,66,66,66 0
4 NAG D 1738 | 14/15 0.18 2y 81,83.85,85 0
6 CcuU B 1747 1/1 0.15 2.33 81,81,81,81 0
4 NAG A 1735 | 14/15 0.16 1.74 84,86,38,89 0
G CcU B 1750 1/1 0.20 0.87 63,63.63,63 0
G CcuU A 1737 1/1 0.20 0.72 49,49.49.49 0
6 CcuU B 1742 1/1 0.20 0.64 55,55,55,55 0
4 NAG C 1736 | 14/15 0.14 0.50 82,85,88,88 0
5 CA B 1743 1/1 0.18 0.35 4747 4747 0
4 NAG B 1735 | 14/15 0.19 0.31 69.70,73,73 0
6 cuU A 1743 1/1 0.18 0.14 84,84.84.84 0
4 NAG B 1738 14/15 114 014 81 83 84 85 0

RSR-Z due to few/no occurrences in

PDB

= New: “LLDF” — Local Ligand Density Fit = Z-score of

ligand RSR relative to nearby polymeric residues (incl

symmetry)

LLDF = (RSR(ligand) - <RSR(site)>) / o(RSR(site))
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Validation Server

= Stand-alone wwPDB X-ray validation server about to be
released

= |nput: coordinate (PDB, PDBXx) and structure-factor file
(CIF, MTZ)

= Qutput: PDF report and XML file with all detalls

v Upload X-ray data and model ~ All files for this validation server run

You have chosen to start a validation based on X-ray data. The validation procedure produces a PDF report and a comprehensive result

file in XML format.
You must upload the following files:

Type Format Name Time Size
1. Model coordinate file (PDB or mmCIF format) Fri Sep 20
2. The experimental data file that was used for the refinement. This can Report PDF D 901016 val-report Pl.pdf.v1 18:06:10 408982

either be in mmCIF or MTZ formats and should at least include h, k, |, F, 2013

SigmaF (or I and Sigmal) and test flags. ‘ Fri Sep 20
Results XML D 901016 val-data Pi.xml.V1 18:06:10 923762
2013
Fri Sep 20
Uploaded D 901016 del-
Select the two files and specify their contents. m%g:I © mmCIF o ad P1 ::?fovi 17:58:14 3028843
pl .Cif.
2013
Choose File ) no file selected
P S;tf:nmenral mmCIF D 901016 sf Pi.cif.v1 17:58:06 5227080
¥ 304mz 249MB [ X-ray data (MTZ format) ) [ 2013
Uploaded Fri Sep 20
= ™ = experimental MTZ D 901016 sf P1.mtz.V1 17:57:55 2490440
¥ _304.pdb 1.85MB | Coordinates (PDB format) ) @ Sata Sata
Fri Sep 20
Uploaded PDB D 901016 model P1.pdb.V1 17:57:45 1845919

Upload data and run validation model 2013
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Preliminary wwPDB X-ray Structure
JBC, NSMB, Acta

Cryst ---

Sep 23, 2013 - 03:10 PM EDT

The following versions of software and data (see references) were used in the production of this report:

MolProbity : 4.02b-467
Mogul : 1.152013
Xtriage (Phenix) : dev-1439

EDS : stable21480

Percentile statistics : 20591
Refmac : 5.8.0049
CCP4 : 6.3.0 (Settle)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et. al. (1996)
Validation Pipeline (wwPDB-VP) : stable21480
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Since 1971, the Protein Data Bank archive (PDB)
has served as the single repository of information
about the 3D structures of proteins, nucleic acids,
and complex assemblies.

The Worldwide PDB (wwPDB) organization
manages the PDB archive and ensures that the
PDB is freely and publicly available to the global
community.

Learn more about PDB HISTORY and FUTURE.

Each site offers tools for searching, visualizing, and
analyzing PDB data:

BMRB

» Biological Magnetic Resonance
Bank

¢ BMRB

Collects NMR data from any experiment and captures
assigned chemical shifts, coupling constants, and peak
lists for a variety of macromolecules; contains derived
annotations such as hydrogen exchange rates, pKa
values, and relaxation parameters.

RCSB PDB

» Research Collaboratory for
Structural Bioinformatics Protein

PROTEIN DATA BANK

Data Dictionaries

» Macromolecular Dictionary (PDBx/mmCIF)

» Small Molecule Dictionary (CCD)

» Peptide-like antibiotic and inhibitor molecules
(BIRD)

Annotation

» Procedures and policies
» Improvements for consistency and accuracy

Co
ask Forces and Working Groups

» Validation Task Forces (X-ray, NMR, 3DEM)
le Scattering Task Force

“w= Validation Task Fource

VALIDATION ~ DEPOSITION ~ DATA DICTIONARIES ~ DOCUMENTATION ~ TASKFORCES ~ STATISTICS ~ ABOUT ~

Validate Structure

ar View validation reports

Deposit Structure

All Deposition Resources

Download Archive

wwPDB Members wwPDB Resources News & Announcements

August 24, 2015
> Phased PDB Release Process

As announced previously, the weekly public release of
data from the Protein Data Bank (PDB) archive is
divided into two phases to serve better the needs of
methods developers focused on protein structure
prediction and protein-ligand docking. Going forward
on a weekly basis, these developer communities have
~4 days during which they can make blind predictions
of protein or nucleic acid structure from polymer
sequence and ligand docking pose from polymer
sequence and the InChl string of bound ligand.
Additionally, crystallization pH value(s) are now part of
this phased release.
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http://wwpdb.org/
X-ray

A New Generation of Crystallographic Validation Tools for the Protein Data Bank
voniswrs RandyJ. Read, Paul D. Adams, W. Bryan Arendall 111, Axel T. Brunger, Paul Emsley, Robbie P.
“"FN'DI)E Joosten, Gerard J. Kleywegt, Eugene B. Krissinel, Thomas Liitteke, Zbyszek Otwinowski,

Anastassis Perrakis, Jane S. Richardson, William H. Sheffler, Janet L. Smith, lan J. Tickle, Gert
Vriend and Peter H. Zwart.
valgaton TS<E Structure 19: 1395-1412 (2011).

X-Ray Validation

Task Forces

W wmss Vinlidndinm Tanl: Eavan

NMR Validation

NMR

T Recommendations of the wwPDB NMR Validation Task Force

Gaetano T. Montelione, Michael Nilges, Ad Bax, Peter Gilintert, Torsten Herrmann, Jane S.
Richardson, Charles D. Schwieters, Wim F. Vranken, Geerten W. Vuister, David S. Wishart,
Helen M. Berman, Gerard J. Kleywegt, John L. Markley.

Structure 21: 1563-1570 (2013).

EM Validation

PDB/mmCIF Wol

Hybrid/Integrativ

F TN =
:ee:z :.:nnouncemew EM
i BMRB PD Outcome of the First Electron Microscopy Validation Task Force Meeting
s Richard Henderson, Andrej Sali, Matthew L. Baker, Bridget Carragher, Batsal Devkota, Kenneth
Q‘ e H. Downing, Edward H. Egelman, Zukang Feng, Joachim Frank, Nikolaus Grigorieff, Wen

P Jiang, Steven J. Ludtke, Ohad Medalia, Pawel A. Penczek, Peter B. Rosenthal, Michael G.
Rossmann, Michael F. Schmid, Gunnar F. Schroder, Alasdair C. Steven, David L. Stokes, John
D. Westbrook, Willy Wriggers, Huanwang Yang, Jasmine Young, Helen M. Berman, Wah Chiu,
Gerard J. Kleywegt, and Catherine L. Lawson.
Structure 20: 205-214 (2012).
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Since 1971, the Protein Data Bank archive (PDB)
has served as the single repository of information
about the 3D structures of proteins, nucleic acids,
and complex assemblies.

The Worldwide PDB (wwPDB) organization
manages the PDB archive and ensures that the
PDB is freely and publicly available to the global
community.

Learn more about PDB HISTORY and FUTURE.

Each site offers tools for searching, visualizing, and
analyzing PDB data:

BMRB

» Biological Magnetic Resonance
Bank

¢ BMRB

Collects NMR data from any experiment and captures
assigned chemical shifts, coupling constants, and peak
lists for a variety of macromolecules; contains derived
annotations such as hydrogen exchange rates, pKa
values, and relaxation parameters.

RCSB PDB

» Research Collaboratory for
Structural Bioinformatics Protein

PROTEIN DATA BANK

VALIDATION ~ DEPOSITION ~ DATA DICTIONARIES ~

Data Dictionaries

» Macromolecular Dictionary (PDBx/mmCIF)

» Small Molecule Dictionary (CCD)

» Peptide-like antibiotic and inhibitor molecules
(BIRD)

Annotation

» Procedures and policies
» Improvements for consistency and accuracy

Community Input:
Task Forces and Working Groups

» Validation Task Forces (X-ray, NMR, 3DEM)
» Small Angle Scattering Task Force

DOCUMENTATION ~

ValidationServer

TASK FORCES ~ STATISTICS ~ ABOUT ~

ar View validation reports

Deposit Structure

All Deposition Resources

Download Archive

wwPDB Members wwPDB Resources News & Announcements

August 24, 2015
> Phased PDB Release Process

As announced previously, the weekly public release of
data from the Protein Data Bank (PDB) archive is
divided into two phases to serve better the needs of
methods developers focused on protein structure
prediction and protein-ligand docking. Going forward
on a weekly basis, these developer communities have
~4 days during which they can make blind predictions
of protein or nucleic acid structure from polymer
sequence and ligand docking pose from polymer
sequence and the InChl string of bound ligand.
Additionally, crystallization pH value(s) are now part of
this phased release.
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: A _

Validation account

o Welcome to the wwPDB validation server
Pasaword A run of the wwPDB validation software pipeline typically takes between 5 minutes and one hour. You will receive an email when a run is finished and can then go back to the website to
i ] download the results files.
Uploaded files will not be stored for more than 2 days and wwPDB will make every effort to keep your files confidential.
Log in For a user-guide describing the contents of validation reports, please go to http.//wwpdb.org/ValidationPDFNotes.html.
: If you have any suggestions for improvement of the server or the validation reports, please contact: validation@mail.wwpdb.org
Forgot Password
Please provide an account ID This is a preliminary version of the server with the following limitations:
above and your email below and
this will be cross-checked with the 1. Only validation of X-ray crystal structures is supported.
contacts for the ID and if matched, 2. Any ligands or non-standard residues are not matched to the Chemical Components Dictionary.
you will be sent the password... 3. You can only excute one validation run at a time per account.

For a complete list of limitations of this server please visit http://wwpdb.org/validation.html|

E-mail address: ]
Optional password, or we will provide one : 9

Create a validation account

Please take a look at http//www.ebi.ac.uk/Information/e-directive.html| and get familiar with our policy on cookies



Thank youl!

PDB;j






