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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
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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 4

PDB;j




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

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
o Browse the t dictionary . B > Pl pondence Questions about PDBxmmCIF format, and data
. wiloadview 1 . I MG ( content, or software tools? Check out the FAQ
. . ]
. and Pyt programming exampies
. yntax » and d 1 1
o Aton and descnplions

© 2014 wPDB
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Category Groups

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

Downloads

Dictionary Rovision History

PDB Exchange Dictionary (PDEx'mmCIF) V4.0 supporting the data files in the curment PDB anchive

The current version of POB Exchange Dats dictionary developad by the wwiPDB partrers for data exchanges
wwiPDB

wwPDB

mmgcif_pdba.dic

4,057

2015-07-21 K

PDB;j




Category Groups

Category Group Index mmcif_pdbx.dic

e €—— < Category group
1 N

Categories under
this category group

audit_group Categories that describe dictionary maintenance and identification

bird_dictionary_group Categories defining chemical structure and nomencature of the small
polymer molecules used in the Biologically Interesting Molecule
Reference Dictionary (BIRD)

PDB;j




Category (_atom_site)

Data Category atom_site

Browse

General

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

alom_gro

Yes, inabout 100.0 % of enlnes

Category Relationship Diagrams

View full category relationship diagram

"

| - View abbreviated cateqgory relationship
Including all dictionary data categories o dlagram Including only those categories used
B n current PDB entries
=
/Categoq Description

Data items in the ATOM SITE category record details about

the atom sites in a macromolecular crystal structure, such as
the posit

sitional coordinates, atomic displacement parameters,
magnetic moments and directions

Explanation about
The data items for describing snisotropic atomic
displacement factors are only used if the corresponding items e Ca ego ry

are not given in the ATOM_SITE_ANISOTROP category.

)

PDB;j



Iltems In atom_site category

PDBXxmmCIF - - Search current dictionary

@

0 P R K K e e e
© © © o © © © o

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

PDB;j




Restriction on data (_entity_poly.type)

PDBXx/mmCIF

Data type code lne
Data type detail char item types / multi-word items
Primitive data type code char
Regular expression [J[ \t_(),.;: "8/ {} "~ 1@#8X0+-"A-Za-20-9|"-]*

Controlled Vocabulary

Allowed Value Detalls
cyclic-pseudo-peptide
other

peptide nucleic acid
polydeoxyribonucleotide

List of the allowed
polydeoxyribonucleotide/polyribonucleotide hybrid I S e We

polypeptide(D)
polypeptide(L) Val ues
polyribonucleotide
polysaccharide(D)

polysaccharide(l)

Controlled Vocabulary at Deposition

Allowed Value Detalls

cyclic-pseudo-peptide

PDB;j




PDBx/mmCIF Dictionary Resources

http://mmcif.wwpdb.org/

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 tertrom FAQs
o Browse the t dictionary . [ Pl ponds ) Questions about PDBX'mmCIF format, and data

. wiloadview content, or software tools? Check out the

. wa
v »and Pyt programming exampies
and d Janizat
and descnplions

© 2014 wPDB
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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

rvBj




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

PDB;j




Direct comparison of
PDB and mmCIF
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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

=
&z,



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

&
=
&z,




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_sitoms Al
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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WWPDB Service site for a new format
http://mmcif.pdbj.org/
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When you have any difficulties/troubles,
please do not hesitate to ask us!!

1 1 1749 PD . o English Ei&5E Mdchx EMldw 3o axu3
00:00 UTC / 09:00 5T Protein Data Bank i g4 Ck B

BxEENWET—2/2-2 (PDBj: Protein Data Bank Japan) L. JST-MEDC &AL FREINEATR FOXMER0. RE
RCSE oF. BMRB fF., B0 PDBe F&BHL T, EHESTFOIHRET —9~— BB CR—ESNEPDBF AT LT

HETILEGIE, B ERAY - EBRLTEDETY.

NHTORREBEDEHOHA K
BT I 22— 01— AR NS TORMOAE, POHDOI I 221 AL DVWTECHCESW. PDEIDTIYY D
oDV TORNAL, BERFa - FUPIETR S,
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Validation Task Force Report

Structure Cel

A New Generation of Crystallographic Validation
Tools for the Protein Data Bank
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wwPDB X-ray Validation Pipeline
Distributions & 'a

; _ Validation
External reference files : ;
: _ : XML file
(e.g., Engh & Huber) '

Validation pipeline 1.0

MolProbity Xtriage EDS Mogul Percentiles PDF maker

Deposited data port for depositor &
referees -

(coordinates & o —
reflections) e a— o Statistics and plots for the

Sitechain oulfiers = T G

= cnifry, per chain, per residue,
I and list of unusual features

Gore et al., Acta Cryst. D68, 478 (2012)
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Validation Reports

Front cover
= Deposition info
= Software Info

WwORLDWIDE

P!{ITEIN DATA BANK

wwPDB X-ray Structure Validation Report [ )

Sep 23, 2013 - 12:52 PM BST

PDBID : 1CBS
Tithe : CRYSTAL STRUCTURE OF CELLULAR RETINOIC-ACID-BINDI
NGPROTEINS I AND 11 IN COMPLEX WITH ALL-TRANS-RETINOIC
ACID AND A SYNTHETIC RETINOID
Aunthors ©  Klevwegt, G 1., Bergfors, T.; Jones, T.A
Deposited on @ 1904-00238
Resolution : 180 A{reported)

DISCLAIMER -
This is 0 preliminary version of the new style of wwiPDB validation report.
We welcome your comments at validationfimail wwpdb.org
A user guide is available at http:/ /wwpdb.ong ValidationPDFNotes html

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

Mall'robity - 4020467
Mogul ;7 115 2013
Xirbage [Phenix)  : dev-1323

EDS' : mablke21450

Pepovntile statistbes @ 20500
Refmae @ 5850040
OO : 620 (Setde)
ldeal goometry (proteins) @ Engh & Huber (2001)
Tddem] groanetry (DNA, BRNA) ;  Parkinson et al. |19404)
Validation Pipetine (wwPDBVP) @ stahle21450
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Validation Reports

= Summary
= Quality vs. all PDB
X-ray
= Quality vs. entries at
similar resolution

= Overview of residue-
based quality for
every polymer

= Table of ligands that
may need attention

1 Overall quality at a glance (1)

The reported resclution of this entry is 180 A,

Percontile scores (ranging between 0-100) for global walidation metries of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are hosod.

Metric Percentile Ranks Value
Rfres 0.189

Clashecore I &

Ramachandran outiers I 1]
Sidecham outiers I I B FEES

RSAZ outieprs I 0

R
L

1 P i rcadien b i B 2y wir b

L o T L T R nmp ey

Metic Whole archive Similar resolution
3 (#Entries) { # Entries, resolution range(A))
IL;..... G5580 5522 (1.84-1.76)
Clashscore TGOER 5040 [1.82-1.78)
Ramachandran outhiers ORI G528 (1.84-1.76)
Sidechain outliers oA T G529(1.84-1.76)
RSRE outliers GEST 5522 (1.84-1.76)

The table below summarises the geometric issues observind across the polvmenic chains and their fit
to the clectron depsity. The red, orange, yellow and green segments on the lower bar indicate the
fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality eriteria.
The upper red bar (where present) indicates the fraction of residues that have poor fit to the
alectron density,

Mol | Chain | Length Quality of chain
1 A | 137 -
Mol | Chain | Length Quality of chain
1 A 371 .
1 [&] 3471 L —

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

Mol | Type | Chain | Res | Geometry | Electron density
2 |'NAG A 401 - X
2 NAG (] 401 - X
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Validation Reports: sy wmion o

= Entry contents
= [nventory

There nre 3 unique types of molecules in this entry, The entry contnins 1213 atoms, of which 0
are hydrogen and 0 are deuterinm.

In the tables below, the ZeroDee column contains the mumber of atoms modelled with zero aceu-
pancy, the AltConf column contains the pumber of residues with ot lesst one atom in alternate
conformnation and the Trace column contains the number of residues modelled with at most 2

Blormns,

¢ Molecule 1 is & protein ealled CELLULAR RETINOIC ACID BINDING PROTEIN TYPE
IL

Mol | Chain | Residues Atoms ZeroDee | AltConf | Trace
Total C N O 5 o 0 0
1091 687 184 214 6

1 A 137

* Malecule 2 is RETINOIC ACID (three-letter code: REA) (formula: ©20 H28 02),

Mol | Chain | Residues Atoans LoroUee | AltConl

Total C O
2 A 1 2 99 2 0 0

* Molecule 3 is water.

Mol | Chain | Residues Atoms ZoroOce | AltConl

Tatal O
3 A 100 00 100 ] ]
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Validation Reports

= 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
Chamn A:

s e sl ey
PPN CEPTPERT o TR e o TR ROy TP R O 1R
wiiskihEgph il
Bl a-ibinie ol o) -scfil -
LI O R N SRR R S R TR S T R
gl E L L ey
frfpenn] si-thse- sy ssnstprsifeepisidss
o T BLRH HREE SRR R R i ] FEE TR
SR SRR o R E SRR | H YRR SR
-zt R e thett e
iRt -BasusrainensnansasanamasannaaRny
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4 Data and refinement statistics (i)

“Table 1”
= Xtriage

Property Value Source
Space group F21 21 Depositor
Cell constants 4565A 47.56A TT.61A .
ab.ca B 90.00° 90.00°  90.00° Depositor
Data completeness (%) %; DEE‘E;M
; R {Not available) Depositor
Royn {Not available) Depositor
<Tjo(l) > 3.77 (at 1.79A) Yixinge
Resolution (A) [8 :;’; };ﬂ Dﬂgggm
Refinement program X-PLOR Depositor
R R 0,200 , 0237 Depositor
i 0.184 -, 0.189 Dce
Wilson B-factor (A%) 14.8 Xtriage
Anisotropy 0.434 Xtriage
Bulk solvent k,q(e/A*), B.a(A%) 0.41 . 58.87 EDS
Estimated twinning fraction 0.027 for k,h,-1 Xtriage
L-test for twinning < |LI's=051, < E* > =036 Xtriage
Outliers 0 ol 14678 reflections Atriage
Fo.F. correlation (.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 1s 9.26% of the height of the enigin 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 (i

In the following table, the Percentiles column shows the pereent sidechnin outliers of the chain
s o prercentile score with respect to all X-ray entries followed by that with respect to entries of

stmilar resolution.

Some sidechaing can be flipped to improve hydrogen bonding and reduce clashes. 5

sidochains are lsted below:

Mol | Chain | Res | Type
1 A 52 | ASN
1 a [E] GLN
| L 352 ASN
I A 361 ASN
] C 42 HIS

Mol | Chain Analysod Hotameric | Outliers | Percentiles
1 A 305/305 (100%) | 287 (M%) 18 (6%) | |72
1 c B056,/305 (100%) | 287 (4%) | 18 (69%) %W T2
All All | 610/610 (1006%) [ 574 (M%) | 36(0%) 28172
5 of 36 residues with a non-rotameric sidechain are listed bolow:
Mol [ Chain | Res | Type
1 A 4 ASN
1 C 53 THR
I C 321 ASN
1 ' 41 MET
1 C 105 ARG

The Analysed column shows the pumber of mesidues for which the sidechain
comformation was analvsed, and the total number of residues,

of 22 such
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= Geometry validation of
ligands and non-standard
entities

= Mogul (CCDC)

= wwPDB will get CSD

coordinates for new
and existing compounds

54 Nog-standard residues in protein, DNA, RNA chains (0

4 non-stamland protean TINA TREA nosbdies e mosdeliad i ibis ooy

In the following talde, the Coants oodumes bist the nomber of boebs (or sgles | for which Mogul
stadistics evmbd be rovrwend, tho memdeer of bamds (or sogglm) that are obseorval m e mosdel amd
thwe ertimmlsct ol Beotmle (oo ainthen) Uil o aofimeosd i U chwmbcnl cotpeotmont dictinary. The Link
cxdunan lists moleule types, i any, e which the group @ lmbesl The £ seote for o beind bnh
fiar angle) m the mmnbsr of Msndant deviaicons U olssrvod whee i romsod oo the expoctad
walwe, A bos] lemgih (or angle] winh |&] > 2 is ronsbderem] an sutler worth imspection. EMSE &
thw prsiol- missti-sitite ool all ¥ seustvm ool dhee o] lengt b (o amghn)

Thond lengihs Thond angles
Mal | Type | Chaln | Res | Uk | o, | RMSZ | #1212 | Coums | RMSZ | #12) > 2

Q| A W[ 1| |[2nn| 40 | efrs | xon| 28 | 5w |

PAG n Il 1 HBn | 41T TR) | %23 1M i !m]_
PAG | € | 0| 1 | 22iiZE| Ak | BiETR) | meal | A0 | 7w
PG| D | m| U |2mm| 38 | s | mear | 2w [ T o)

T odier fodBowring nabde, vhe Chimals codump Bss vhe suppbsr of chral omlwes, (e pumber of charal
evtets amabysic], Ui smmilior ol thuse olwervd in the mode] wesd the pnmdes defised o o chemibeal
oxmapoiets diethonsry. Sinllar coumts are reparted in ihe Torsion s Bings colinns. " meens
rar it biors of that e wene lontifiod

Mol | Topw | Chaln | Wes | Link
T | PAT | A M0
T | MQ| B | & 1
1 AL [ (5] 1
T | FAL L i
T waoese 5 ol 25 Bammd lengih ouilees arv lisgan] bebowr
Mol [ Chain | Res po | Atoms | 7 | Observed(A] [ Tdeal(A)
1 A 471 | PFAQ - 1507 1.3 LIl
[ 0 [#l [FAQ | OC [T 1.3 .11
[ C [@M]|PAQ] OC [1768 1.1 L1
1 [ ] 471 | PAG O.C 16,97 1.3 L1l
1 A 471 | PAQ | CC-CD2 | 455 1.30 1.50

The worst 5 of 29 bomd angle outhiers are Bstod Tolow

Mol | Chain | Res | Type Atoms | Z | Observed(”) | Ideal(”)
1 D | 471 | PFAQ | CD2-CG-CD] | 660 R 1=
1 [} i | PAQ [ CDECC-CDN [ 55 1o NG
1 A 471 | PAQ | CDA-0G-CD) | B56 11502 [IINES
i C 171 | PAQ | CDECG.01 | Bad LR =
i C 101 | PAQ | ODCEENT | 518 11740 1508

All chirality outliors ane Hetod bilow:

Mol [ Chain | fies | Type | Atom
1 ] 471 | PAY CG

] A 471 | PAY [&H

i ] M PAQ | CG

1 C in1 | PAQ | GG

There are no torsion outlers

There are no ring cuthors
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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 OWAB(A") | Q<0.9
1 A | 371/371 (100%) | -0.00 2,37,96,164| 0
1 C | a71/371 (100%) | 0.2 2,37,96, 164 | 0
All | Al | 742/742 (100%) | 0.06 12 37,9, 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 | 22

QI Q

1
1
1




PDBj cFbEe
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)

]

Bl

X
Y

= Walue of RESOLUTION
= Yalue of RSRAVE

Chain [Nres [<Z> Sigma <1 %<0 [ %>1 [ %>2

A

425 089259 [0.00 (30592094 [9.41

24_[855/925 000 [0.00 [100.00(6583

C

12 [798[9.01 [0.00 0.00 [100.00(100.00

| All 461 (147357 [0.00 [282027.11 (1627

CHAIN A
ne

- (ML)
§ e
5

Regidue
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Val I d a.tl O n Rep O rtS M1ul Type | Chain | Res | Atoms | RSR | LLDF | B-factors{ A7) | Q<=0.9

6 | CU A |174d| 1/1 | 024 | 546 | 74747474 0
6 | cU B 1748 | 1/1 | 0.9 | 268 | 06.66.06,00 0

1 | NAG | D | 1738 1a/15 | 018 | 287 | 8183858 0

6 | CU B | 1747 | 1/1 | 015 | 283 | 81818141 0

1 [ NAG | A | 1735 14/15 | 0.6 | L.74 | ©4,86.88,80 0

. 6 | CU B | 1750| 1/1 | 020 | 087 | 63636303 i

] Modelld a‘[a f|t ||gands e‘[C 6 | CU A [imar| 11 020 | 072 | 49,40.49.40 B
G| CU B [i7az| i1 | 020 | 061 55,55.55.55 g

R R I [ NAG| © [1736| 13/15 | 0.14 | 050 | 82,85,88,58 0

| S I 5 A B 1743 1/1 (.18 .35 ATATATAT 0

as usua T | NAG | B | 1785 14/15 | 0.9 | 031 60.70,73.73 0

, T 6 | CU A 1743 | 1)1 0.18 | 014 R84, 5081 1]

] Can t usua”y Compute STV 0 £ I T W 0 T 7 O TR S 818 5 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)>) / G(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, MTZ2)

= Qutput: PDF report and XML file with all detalls

= Upload X-ray data and model = All fhlas for this validalion serves rur
You have chosen to start a validation based on X-ray data. The validation procodure produces a POF report and a comprehensive result
file in XML format.
You must upload the follawing files:
Typa Format HNamae Tima Size
1. Model coordinate fiie (PDB or mmCIF format) Fri Sep 20
2. The experimental data file that was used for the refinement. This can Report POE 0 901016 val-report Plpdf V] 18:06:10 408582
withar be In mmCIF or MTZ formats and should at loast include n, k, I, F, 2013
SigmaF {or [ and Sigmal) and test Magsa. Fri Sep 20
Results XML D 501016 val-gota PloamiWl 18:06:10 S2IT62
2013
Uploaded i i
Select the two files and specily their contents. m‘::ﬂ mmCIF i PLeif.v] 17:58:14 3028843
2013
Chaate Tie | na Al saleting | Fri Sep 20
zf:”""’"“ mmCIF D S01016 sf PLefv] 17:58:06 5227080
¥ _0sm 243M8 | Xeray data (MTZ formatl 2013
Uploadad Fri Sep 20
ol i . I experimental MTZ D 901016 st PLmMiZ V] 17:57:55 2400440
f_Mapan TESME | Coordinates PDS forman 3 Al dara 2013
Fri Sep 20
T e D 901016 model PLpdbV]  17:57:45 1845919
Upload data and run valldation 2013
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Preliminary wwPDB X-ray Struct
JBC, NSMB, Acta
Cryst ---

Sep 23, 2013 - 03:10 PM EDT

The following versions of softwarm and dats (soe referenos) were ased in the production of this repaort:
‘MolProbity @ AATZbAGT
CpoMogul ;0 L162013
Xiriage (Phenix) ©  dev-1430
L EDS :  stable2 |40
Percepiile statisties  : 20601
Refmae @ BEOMD
: COP4 - B30 (Settle)
Ideal grometry (proteins] : Engh & Huber (2001)
Ideal geometry (DNA, RNA) :  Parkinson ot. al. (1906)
Validstion Pipeline (ww'DB-VP) :  stable2]1450
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FROTEIN DATA BANK

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
aralyzing PDB data:

BMRB

» Biological Magnetic Resonance
Bank

Collects NMA data from any expedment and captures
assigned chamical shifts, coupling constants, and paak
lists for a variety of macromolecules; contains darved
annotations such as hydrogen exchange rates, pia
values, and relaxation parameaters.

RCSH PDB

» Research Collaboratory for
Structural Bioinformatics Protain

PD

VALIDATION = DEPOSITION » DATA DICTIONARIES »

¢ BMRB

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

Com
ask Forces and Working Groups

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

DOCUMENTATION = TASK FORCES = STATISTICS = ABOUT -

—
== Validate Structure

o View validation reports

* Deposit Structure

All Depaosition Resources

! Download Archive

oo

August 24, 2015
» Phased PDB Release Process

As announced praviously, the weekdy public releasa of
data from the Protein Data Bank (PDB) archive s
divided into two phases to serve better the needs of
mathods developers focused on protein structure
prediction and prolein-ligand docking. Going forward
on a weekly basis, these developer communities have
~4 days during which they can make biind predictions
of protein or nuclelc ackd structure from polymer
sequence and ligand docking pose from polymer
saquence and tha InChi siring of bound ligand
Additionally, crystalization pH value(s) ane now part of
this phased misase,
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http://wwpdb.org/
X-ray

A New Generation of Crystallographic Validation Tools for the Protein Data Bank
v o+ isw s RandyJ. Read, Paul D. Adams, W. Bryan Arendall 111, Axel T. Brunger, Paul Emsley, Robbie P.
@PDE Joosten, Gerard J. Kleywegt, Eugene B. Krissinel, Thomas Ltteke, Zbyszek Otwinowski,
_____ Anastassis Perrakis, Jane S. Richardson, William H. Sheffler, Janet L. Smith, lan J. Tickle, Gert
m Vriend and Peter H. Zwart.
vl BF Structure 19: 1395-1412 (2011).

X-Ray Validation

NMR

e Recommendation_s of the_WWPDB_’ NMR Validation Task Force

Gaetano T. Montelione, Michael Nilges, Ad Bax, Peter Glntert, 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).

NMR Validation

EM Vaiidation

POBE/mmCIF W

Hybrid/Intagrativ

00

TME & Announcerme E M

; 3rv1ru Outcome of the First Electron Microscopy Validation Task Force M eeting
- Richard Henderson, Andrgj Sali, Matthew L. Baker, Bridget Carragher, Batsal Devkota, Kenneth
& === H.Downi ng, Edward H. Egelman, Zukang Feng, Joachim Frank, Nikolaus Grigorieff, Wen
e 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 == Validate Structure
o —

about the 3D structures of proteins, nucleic acids, -
and complex assemblies. L : & View validation reports

The Worldwide PDB (wwPDB) organization . 7 i Deposit Structure

manages the PDB archive and ensures that the :
PDE is freely and publicly available to the global All Depaosition Resources
community. —

Learn more about PDB HISTORY and FUTURE. ! Download Archive

oo

Each site offers tools for searching, visualizing, and

analyzing POE data: Data Dictionaries August 24, 2015

» Macromolecular Dictionary (PDBx/mmCIF) + Phased PDB Releass Procass
BMRB » Small Molecule Dictionary (CCD) )

, Peptide-like antibiotic and inhibitor molecules As announced praviously, the weekdy public releasa of
» Biological Magnetic Resonance ¢ BMRB (BIRD) data from the Protein Data Bank (PDB} archive i

Bank divided into two phasas to serve better the needs of

Collects NMA data from any experiment and captures Annotation methods developers focused on protein S
assigned chamical shifts, coupling constants, and paak prediction and protein-ligand docking. Going forward
lists for a varlety of macromalecules; contains derived » Procedures and policies on a weekly basis, these developer communities have
annotations such as hydrogan exchange rates, pRa » Improvemaents for consistoncy and accuracy ~4 ciays during which they can make biind predictions
values, and relaxation parametars. of protein or nuclelc acid structure from polymar

Community Input: saguence and ligand docking pose from polymer
RCSE PDB Task Forces and Working Groups saquence and the InChl string of bound ligand

Additionally, crystalization pH value(s) ane now part of

v B h Collat far PDEB » Validation Task Forces (X-ray, NMR, 3DEM) this A

Structural Bicinformatics Protein » Small Angle Scattering Task Force
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Valdation aooount
o Welcome to the wwPDB validation server
P Aun of the wwPDB valdation software pipeling typically takes between 5 minutes and ona how, You will recevw an omail whon a run is finished snd can then go back o the websie o
] downioad 1he rosults files
) Upiaded files will not be stored for mone than 2 days and wwPDEB will make svery ofion o keep your fes confdential
Log in For & usar-guide describing the conterls of validation reparts, pleasa o o hitpuiswod, ormdYakdation PO FMNoles him
I you have mhy suggestions for improvemant of the sarver of the validalion ropois, plaese comtact: validation mail. wwpdb.org
Forgot Password
Plaasze provide an account 1D This i & praliminary version of the sarser with the fallwing limiations:
above and your emall below and

thim will be cross-chacked wih the

contacts fior tha 1D and i matched,

you will be san B password,

1. Oniy validabion of X-ray crysial structures is supporiod.
2 Any ligands or nov-standard residues are not matched 1o the Chamical Components Dictionary
A You can only extule ong validation run ot a tme per acooun

For a complodo list of limitations of this servor please visit hiip.\fwwodb. orgvalidation, Mml

E-mail address: o
Optonal password, or wa will provide one © .
Create a validation account

Please take & look al hitp:waw,eb, e, UIntemation/s-directe. himl and get lamiliar wih our policy on cockies
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