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1. Introduction

The Protein Data Bank (PDB) is an archive of experimentally determined three-dimensional
structures of biological macromolecules that serves a global community of researchers, educators,
and students. The data contained in the archive include atomic coordinates, crystallographic structure
factors and NMR experimental data. Aside from coordinates, each deposition also includes the
names of molecules, primary and secondary structure information, sequence database references,
where appropriate, and ligand and biological assembly information, details about data collection and
structure solution, and bibliographic citations.

This comprehensive guide describes the "PDB format" used by the members of the worldwide Protein
Data Bank (wwPDB; Berman, H.M., Henrick, K. and Nakamura, H. Announcing the worldwide Protein
Data Bank. Nat Struct Biol 10, 980 (2003)). Questions should be sent to info@wwpdb.org

Information about file formats and data dictionaries can be found at http://wwpdb.org.

Version History:

Version 2.3: The format in which structures were released from 1998 to July 2007.

Version 3.0: Major update from Version 2.3; incorporates all of the revisions used by the wwPDB to

integrate uniformity and remediation data into a single set of archival data files including IUPAC
nomenclature. See http://www.wwpdb.org/docs.html for more details.

Version 3.1: Minor addenda to Version 3.0, introducing a small number of changes and extensions
supporting the annotation practices adopted by the wwPDB beginning in August 2007 including chain
ID standardization and biological assembly .

Version 3.15: Minor addenda to Version 3.20, introducing a small number of changes and extensions
supporting the annotation practices adopted by the wwPDB beginning in October 2008 including
DBREF, taxonomy and citation information.

Version 3.20: Current version, minor addenda to Version 3.1, introducing a small number of changes
and extensions supporting the annotation practices adopted by the wwPDB beginning in December
2008 including DBREF, taxonomy and citation information.

September 15 2008, initial version

November 15 2008, add examples for Refmac template and coordinate with alternate conformation.
December 24 2008, update REMARK 3 templates/examples, add Norine database in DBREF, update
REMARK 500 on chiral center.


http://www.wwpdb.org/docs.html
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Basic Notions of the Format Description

Character Set

Only non-control ASCII characters, as well as the space and end-of-line indicator, appear in a PDB
coordinate entry file. Namely:

abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ
1234567890
- =[] N L~ @#S WM& () _+{}]:"<>?
The use of punctuation characters in the place of alphanumeric characters is discouraged.

The space, and end-of-line:. The end-of-line indicator is system-specific character; some systems
may use a carriage return followed by a line feed, others only a line-feed character.

Special Characters

Greek letters are spelled out, i.e., alpha , beta , gamma etc.
Bullets are represented as (DOT).

Right arrow is represented as -- >.

Left arrow is represented as <-- .

If "="is surrounded by at least one space on each side, then it is assumed to be an equal sign, e.g., 2
+4=6

Commas, colons, and semi-colons are used as list delimiters in records that have one of the following
data types:

List

SList
Specification List
Specification

If a comma, colon, or semi-colon is used in any context other than as a delimiting character, then the
character must be escaped, i.e., immediately preceded by a backslash, "\".
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Example-Useof A0 c har acter

COMPND MOL_ID: 1;

COMPND 2 MOLECULE: GLUTATHIONE SYNTHETASE,;

COMPND 3 CHAIN: A;

COMPND 4 SYNONYM: GAMMA - L- GLUTAMYLL- CYSTEINB :GLYCINE LIGASE
COMPND 5 (ADP - FORMING);

COMPND 6 EC:6.3.2.3;

COMPND 7 ENGINEERED: YES

COMPND MOL_ID: 1;

COMPND 2 MOLECULE:S - ADENOSYLMETHIONINE SYNTHETASE;

COMPND 3 CHAIN: A, B;

COMPND 4 SYNONYM: MAT, ATP  \:L - METHIONINE S- ADENOSYLTRANSFERASE;
COMPND  5EC: 2.5.1.6;

COMPND 6 ENGINEERED: YES;

COMPND 7 BIOLOGICAL_UNIT: TETRAMER;

COMPND 8 OTHER_DETAILS: TETRAGONAL MODIFICATION
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Record Format

Every PDB file is presented in a number of lines. Each line in the PDB entry file consists of 80
columns. The last character in each PDB entry should be an end-of- line indicator.

Each line in the PDB file is self-identifying. The first six columns of every line contains a record name,
that is left-justified and separated by a blank. The record name must be an exact match to one of the
stated record names in this format guide.

The PDB file may also be viewed as a collection of record types. Each record type consists of one or
more lines.

Each record type is further divided into fields.

Each record type is detailed in this document. The description of each record type includes the
following sections:

Overview

Record Format

Details

Verification/Validation/Value Authority Control
Relationship to Other Record Types
Examples

Known Problems

For records that are fully described in fixed column format, columns not assigned to fields must be left
blank.
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Types of Records

It is possible to group records into categories based upon how often the record type appears in an
entry.

One time, single line: There are records that may only appear one time and without continuations in a
file. Listed alphabetically, these are:

RECORD TYPE DESCRIPTION
CRYST1 Unit cell paramt-a-t-e-rs, space group. andz.
END Last record in the file.
HEADER First line of the entry, contains PDB ID code,
classification, and date of depositio n.
NUMMDL Number of models.
MASTER Control record for bookkeeping.
ORIGXn Transformation from orthogonal coordinates to the

submitted coordinates (n = 1, 2, or 3).

SCALEnN Transformation from orthogonal coordinates to fractional
crystallographic coordinates (n =1, 2, or 3).

It is an error for a duplicate of any of these records to appear in an entry.
One time, multiple lines: There are records that conceptually exist only once in an entry, but the

information content may exceed the number of columns available. These records are therefore
continued on subsequent lines. Listed alphabetically, these are:

RECORD TYPE DESCRIPTION

AUTHOI_?-“ List of contributors.

CAVEAT Severe error indicator.

COMPND Description of macromolecular contents of the entry.

EXPDTA Experimental technique used for the structure determination.
MDLTYP Contains additional annotation pertinent to the coordinates

presented in the entry.
KEYWDS List of keywords describing the macromolec ule.

OBSLTE Statement that the entry has been removed from distribution
and list of the ID code(s) which replaced it.
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SOURCE Biological source of macromolecules in the entry.

SPLIT List of PDB entries that compose a larger macromolecular
complexes .

SPRSDE List of entries obsoleted from public release and replaced by

current entry.

TITLE Description of t he experiment represented in the entry.

The second and subsequent lines contain a continuation field, which is a right-justified integer. This
number increments by one for each additional line of the record, and is followed by a blank character.

Multiple times, one line: Most record types appear multiple times, often in groups where the
information is not logically concatenated but is presented in the form of a list. Many of these record
types have a custom serialization that may be used not only to order the records, but also to connect
to other record types. Listed alphabetically, these are:

RECORD TYPE DESCRIPTION

ANISOU Anisotropic tem-[;_e-ra ture factors.

ATOM Atomic coordinate records for standard groups.

CISPEP Identification of peptide residues in cis conformation.

CONECT Connectivity records.

DBREF Reference to the entr y in the sequence database(s).

HELIX Identification of helical substructures.

HET Identification of non - standard groups heterogens).

HETATM Atomic coordinate records for heterogens.

LINK Identification of inter - residue bonds.

MODRES Identification of modifications to standard residues.

MTRIXn Transformations expressing non - crystallographic symmetry
(n =1, 2, or 3). There may be multiple sets of these records.

REVDAT Revision date and related information.

SEQADV Identification of conflicts between PDB and the named

sequence database.
SHEET Identification of sheet substructures.

SSBOND Identification of disulfide bonds.
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Multiple times, multiple lines: There are records that conceptually exist multiple times in an entry, but
the information content may exceed the number of columns available. These records are therefore
continued on subsequent lines. Listed alphabetically, these are:

RECORD TYPE DESCRIPTION

FORMUL Chemical form;J_I_a-l of non - standard groups.

HETNAM Compound name of the heterogens.

HETSYN Synonymous compound names for heterogens.

SEQRES Primary sequence of backbone residues.

SITE Identification of groups comprising important entity sites.

The second and subsequent lines contain a continuation field which is a right-justified integer.
This number increments by one for each additional line of the record, and is followed by a blank
character.

Grouping: There are three record types used to group other records.
Listed alphabetically, these are:

RECORD TYPE DESCRIPTION

ENDMDL End - of - model record for multiple structures in a single
coordinate entry.

MODEL Specification of model number for multiple structures in a
single coordinate entry.

TER Chain terminator.

The MODEL/ENDMDL records surround groups of ATOM, HETATM, ANISOU, and TER records.
TER records indicate the end of a chain.

Other: The remaining record types have a detailed inner structure.
Listed alphabetically, these are:

RECORD TYPE DESCRIPT ION

JRNL Literature citation that defines the coordinate set.

REMARK General remarks; they can be structured or free form.
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PDB Format Change Policy

The wwPDB will use the following protocol in making changes to the way PDB coordinate entries are
represented and archived. The purpose of the policy is to allow ample time for everyone to
understand these changes and to assess their impact on existing programs. PDB format
modifications are necessary to address the changing needs of PDB users as well as the changing
nature of the data that is archived.

1. Comments and suggestions will be solicited from the community on specific problems and
data representation issues as they arise.

2. Proposed format changes will be disseminated through pdb-l@rcsb.org and wwpdb.org.

3. A 60-day discussion period will follow the announcement of proposed changes. Comments
and suggestions must be received within this time period. Major changes that are not upwardly
compatible will be allotted up to twice the standard amount of discussion time.

4. The wwPDB will then work in consultation with the wwPDB Advisory Committee and the
equivalent partner Scientific Advisory Committees to evaluate and reconcile all suggestions.
The final decision will be officially announced via pdb-l@rcsb.org and wwpdb.org.

5. Implementation will follow official announcement of the format change. Major changes will
not appear in PDB files earlier than 60 days after the announcement, allowing sufficient time to
modify files and programs.


mailto:pdb-l@rcsb.org
mailto:pdb-l@rcsb.org
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Order of Records

All records in a PDB coordinate entry must appear in a defined order. Mandatory record types are
present in all entries. When mandatory data are not provided, the record hame must appear in the
entry with a NULL indicator. Optional items become mandatory when certain conditions exist. Record
order and existence are described in the following table:

RECORD TYPE EXISTENCE CONDITIONS IF OPTIONAL

HEADER Mandatory

OBSLTE Optional Mandatory in entries that have been
replaced by a newer entry .

TITLE Mandatory

SPLIT Optional Mandatory when large macromolecular
complexes are splitinto multiple PDB
entries

CAVEAT Optional Mandatory when there are outstanding errors
such as chirality

COMPHN Mandatory

SOURCE Mandatory

KEYWDS Mandatory

EXPDTA Mandatory

NUMMDL Optional Mandatory for NMR ensemble entries.

MDLTYP Optional Ma ndatory for NMR minimized average
Structures or when the entire polymer chain
contains C alpha or P atoms only.

AUTHOR Mandatory

REVDAT Mandatory

SPRSDE Optional Mandatory for a replacement entry.

JRNL Optional Mandatory for a publication describes
the experiment.

REMARK 0 Optional Mandatory for a re - refined structure

REMARK 1 Optional

REMARK 2 Mandatory
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REMARK 3 Mandatory

REMARK N Optional Mandatory under certain conditions.

DBREF Optional Mandatory for all polymers

DBREF1/DBREF2 Optional Mandatory when certain sequence database
accession and/or sequence numbering
does not fit preceding DBREF format .

SEQADV Option al Mandatory if sequence conflict exists.

SEQRES Mandatory Mandatory if ATOM records exist.

MODRES Optional Mandatory if modified group exists in the
coordinates

HET Optional Mandatory if a non - standard group other
than water appears in the coordinates.

HETNAM Optional Mandatory if a non - standard g roup other
than water appears in the coordinates

HETSYN Optional

FORMUL Optional Mandatory if a non - standard group or
water appears inthe coordinates

HELIX Optional

SHEET Optional

SSBOND Optional Mandatory if a disulfide bond is present.

LINK Optional Mandatory if non - standard residu es appear
in a polymer

CISPEP Optional

SITE Optional

CRYST1 Mandatory

ORIGX1 ORIGX2 ORIGX3 Mandatory

SCALE1 SCALE2 SCALE3 Mandatory

MTRIX1 MTRIX2 MTRIX3 Optional Mandatory if the complete asymmetric unit

must be generated from the given coordinates
using non - crystallographic symmetry.

MODEL Optional Mandatory if more than one model
is present in the entry.
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ATOM Optional Mandatory if standard residues exist.

ANISOU Optional

TER Optional Mandatory if ATOM records exist.

HETATM Optional Mandatory if non - standard group exists.

ENDMDL Optional Mandatory if MODEL appears.

CONECT Optional Mandatory if non - standard group appears
and if LINK or SSBOND records exist

MASTER Mandatory

END Mandatory

Sections of an Entry

The following table lists the various sections of a PDB entry (version 3.2) and the records within it:

SECTION DESCRIPTION RECORD TYPE
Title Summary descript ive remarks  HEADER, OBSLTE, TITLE, SPLIT,
CAVEAT, COMPND, SOURCE,
KEYWDS,EXPDTA,NUMMDL, MDLTYP,
AUTHOR, REVDAT, SPRSDE, JRNL
Remark Various comments about entry REMARKSsO- 999
annotations in more depth than

standard recor ds

Primary structure  Peptide and/or nucleotide DBREF, SEQADV, SEQRES MODRES
sequence and the
relationship between the PDB
sequence and that found in
th e sequence database(s)

Heterogen Description of non -standard  HET, HETNAM, HETSYN, FORMUL
groups
Secondary structure Description of secondary HELIX, SHEET
structure
Connectivity Chemical connectivity SSBOND, LINK, CISPEP
annotation
Miscellaneous Features within the SITE

features macromolecule



PDB File Format v. 3.2 Page 13

Crystallographic Description of the CRYST1
crystallographic cell
Coordinate Coordinate transformation ORIGXn, SCALEnNn, MTRIXn,
transformation operators
Coordinate Atomic coordinate data MODEL, ATOM, ANISOU,

TER, HETATM, ENDMDL
Connectivity Chemical connectivity CONECT

Bookkeeping Summary information, MASTER, END
end- of - file marker
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Field Formats and Data Types

Each record type is presented in a table which contains the division of the records into fields by
column number, defined data type, field name or a quoted string which must appear in the field, and
field definition. Any column not specified must be left blank.

Each field contains an identified data type that can be validated by a program. These are:

DATA TYPE DESCRIPTION
AChar An alphabetic character (A-Z,a -2).
Atom Atom name.
Character Any non - control character in the ASCII character set or a
space.
Continuation A two - character field that is either blank (for the first
record of a set) or contains a two digit number
right - justified and blank - filled which counts continuation
records starting with 2. The continuation number must be
followed by a blank.
Date A 9 character string in the form DD - MMMYY where DD is the
day of the month, zero - filled on the left (e.g., 04); MMM is
the common English 3 - letter abbreviation of the month; and
YY is the last two digits of the year. This must represent
a valid date.
IDcode A PDB identification code which consists of 4 characters,
the first of which is a digit in the range O - 9;the
remaining 3 are alpha - numeric, and letters are upper case

only. Entries with a 0 as the first character do not
contain coordinate data.

Integer Right - justified blank - filled integer value.

Token A sequence of non - space characters followed by a colon and a
space.

List A String that is composed of text separated with commas.

LString A literal string of characters. All spacing is significant

and must be preserved.

LString(n) An LString with exactly n characters.
Real(n,m) Real (floating point) number in the FORTRAN format Fn.m.
Record name The name of the record: 6 characters, left - justified and

blank - filled.



PDB File Format v. 3.2 Page 15

Residue name One of the standard amino acid or nucleic acids, as listed

below, or the non - standard group des ignation as defined in

the HET dictionary. Field is right - justified.
SList A String that is composed of text separated with semi - colons.
Specification A String composed of a token and its associated value

separated by a colon.

Specification List A sequence of Specifications, separated by semi - colons.
String A sequence of characters. These characters may have
arbitrary spacing, but should be interpreted as directed
below.
String(n) A String with exactly n characters.
SymOP An integer field of from 4 to 6 digits, right - justified, of
the form nnnMMM where nnn is the s ymmetry operator number and

MMM is the translation vector.

To interpret a String, concatenate the contents of all continued fields together, collapse all sequences
of multiple blanks to a single blank, and remove any leading and trailing blanks. This permits very
long strings to be properly reconstructed.
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2. Title Section

This section contains records used to describe the experiment and the biological macromolecules
present in the entry: HEADER, OBSLTE, TITLE, SPLIT, CAVEAT, COMPND, SOURCE, KEYWDS,
EXPDTA, AUTHOR, REVDAT, SPRSDE, JRNL, and REMARK records.

HEADER

Overview

The HEADER record uniquely identifies a PDB entry through the idCode field. This record also
provides a classification for the entry. Finally, it contains the date when the coordinates were
deposited to the PDB archive.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "HEADER"

11 - 50 String(40) classification Classifies the molecule(s)

51 - 59 Date depDate Deposition date. This is the date the

coordinates were received at the PDB.
63 - 66 IDcode idCode This identifier is unique within the

PDB.
Details

* The classification string is left-justified and exactly matches one of a collection of strings.

A class list is available from the current wvPDB Annotation Documentation Appendices
(http://Iwww.wwpdb.org/docs.html). In the case of macromolecular complexes, the classification field
must present a class for each macromolecule present. Due to the limited length of the classification
field, strings must sometimes be abbreviated. In these cases, the full terms are given in KEYWDS.

* Classification may be based on function, metabolic role, molecule type, cellular location, etc. This
record can describe dual functions of a molecules, and when applicable, separatedbya ¢ o mma
Entries with multiple molecules in a complex will list the classifications of each macromolecule
separated .by sl ash A/l o0

Verification/Validation/Value Authority Control

The verification program checks that the deposition date is a legitimate date and that the ID code is
well-formed.

N
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PDB coordinate entry ID codes do not begin with 0. iNo coordinatesd , NOGQ files, given as 0xxx
codes, contained no structural information and were bibliographic only. These entries were
subsequently removed from PDB archive.
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Relationships to Other Record Types
The classification found in HEADER also appears in KEYWDS, unabbreviated and in no strict order.

Example
1 2 3 4 5 6 7 8

123456789012 34567890123456789012345678901234567890123456789012345678901234567890
HEADER PHOTOSYNTHESIS 28 -MARO7 2UXK
HEADER TRANSFERASE/TRANSFERASE INHIBITOR 17 -SEP- 04 1XH6

HEADER MEMBRANE PROTEIN, TRANSPORT PROTEIN 20  -JUL-06 2HRT
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OBSLTE

Overview
OBSLTE appears in entries that have been removed from public distribution.

This record acts as a flag in an entry that has been removed (i o0 b s o ) fleormn thalRDB's full release.
It indicates which, if any, new entries have replaced the entry that was obsoleted. The format allows
for the case of multiple new entries replacing one existing entry.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "OBSLTE"

9 - 10 Continuation continuation Allows concatenation of multiple records
12 - 20 Date repDate Date that this entry was replaced.
22 - 25 IDcode idCode ID code of this entry.

32 - 35 IDcode ridCode ID code of entry that replaced this one.
37 - 40 IDcode ridCode ID code of entry that replaced this one.
42 - 45 IDcode ridCode ID code of entry that replaced this one.
47 - 50 IDcode ridCode ID code of entry that replaced this one.
52 - 55 IDcode ridCode ID code of entry that replaced this one.
57 - 60 | Dcode ridCode ID code of entry that replaced this one.
62 - 65 IDcode ridCode ID code of entry that replaced this one.
67 - 70 IDcode ridCode ID code of entry that replaced this one.

Details
* |t is PDB policy that only the principal investigator and/or the primary author who submitted an entry

has the authority to obsolete it. All OBSLTE entries are available from the PDB archive
(ftp://ftp.wwpdb.orag/pub/pdb/data/structures/obsolete).

* Though the obsolete entry is removed from the public archive, the initial citation that reported the
structure is carried over to the superseding entry.

Verification/Validation/Value Authority Control

wwPDB staff adds this record at the time an entry is removed from release.
Relationships to Other Record Types

None.

Example


ftp://ftp.wwpdb.org/pub/pdb/data/structures/obsolete
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1 2 3 4 5 6 7 8
1234567890123456789012345678901234567890123456 7890123456789012345678901234567890
OBSLTE 31- JAN-94 1IMBP  2MBP
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TITLE

Overview

The TITLE record contains a title for the experiment or analysis that is represented in the entry.
It should identify an entry in the same way that a citation title identifies a publication.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "TITLE "

9 - 10 Continuation continuation Allows concatenation of multiple records.
11 - 80 String title Title of the experiment.
Details

* The title of the entry is free text and should describe the contents of the entry and any procedures or
conditions that distinguish this entry from similar entries. It presents an opportunity for the depositor to
emphasize the underlying purpose of this particular experiment.

* Some items that may be included in TITLE are:

. Experiment type.
. Description of the mutation.
. The fact that only alpha carbon coordinates have been provided in the entry.

Verification/Validation/Value Authority Control

This record is free text so no verification of format is required. The title is supplied by the depositor,
but staff may exercise editorial judgment in consultation with depositors in
assigning the title.

Relationships to Other Record Types

COMPND, SOURCE, EXPDTA, and REMARKSs provide information that may also be found in TITLE.
You may think of the title as describing the experiment, and the compound record as describing the
molecule(s).

Examples

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
TITLE RHIZOPUSPEPSIN COMPLEXEDWITH REDUCED PEPTIDE INHIBITOR
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TITLE STRUCTURE OF THE TRANSFORMED MONOCLINIC LYSOZYME BY
TITLE 2 CONTROLLED DEHYDRATION

TITLE NMR STUDY OF OXIDIZED THIOREDOXIN MUTANT (C62A,C69A,C73A)
TITLE 2 MINIMIZED AVERAGE STRUCTU RE

SPLIT (added)

Overview

The SPLIT record is used in instances where a specific entry composes part of a large
macromolecular complex. It will identify the PDB entries that are required to reconstitute a complete
complex.

Record Format

COLUMNS D ATATYPE FIELD DEFINITION

1- 6 Record name "SPLIT"
9 - 10 Continuation continuation Allows concatenation of multiple records.

12 - 15 IDcode idCode ID code of related entry.

17 - 20 IDcode idCode ID code of related entry.

22 - 25 IDcode idCode ID code of related entry.

27 7 30 IDcode idCode ID code of related ent ry.
32 - 35 IDcode idCode ID code of related entry.

37 - 40 IDcode idCode ID code of related entry.

42 - 45 IDcode idCode ID code of related entry.

47 - 50 IDcode idCode ID cod e of related entry.
52 - 55 IDcode idCode ID code of related entry.

57 - 60 IDcode idCode ID code of related entry.

62 - 65 IDcode idCode ID code of related entry.

67 - 70 IDcode idCo de ID code of related entry.

72 - 75 IDcode idCode ID code of related entry.

77 - 80 IDcode idCode ID code of related entry.

Details
* The SPLIT record can be continued on multiple lines, so that all related PDB entries are cataloged.
Verification/Validation/Value Authority Control

This record will be generated at the time of processing the component PDB files of the large
macromolecular complex when all complex constituents are deposited.

Relationships to Other Record Types

REMARK 350 will contain an amended statement to reflect the entire complex.
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Examples

1 2 3 4 5 6 7 8
123456789012345678901234567890123456789012345678901234567890123 45678901234567890
SPLIT 1vOQ 1VOR 1VOS 1VOU 1VOV 1VOW 1VOX 1VOY 1VPO 1VOZ

CAVEAT

Overview
CAVEAT warns of chirality errors in an entry.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1-6 Record name "CAVEAT"
9 - 10 Continuation continuation Allows concatenation of multiple records.
12 - 15 IDcode idCode PDB ID code of this entry.

20 - 70 String comment Free text giving the reason for the CAVEAT.

Details

* The CAVEAT will also be included in cases where the wwPDB is unable to verify the transformation
of the coordinates back to the crystallographic cell. In these cases, the molecular structure may still
be correct.

Verification/Validation/Value Authority Control

CAVEAT will be added to entries known to be incorrect.
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COMPND (updated)

Overview

The COMPND record describes the macromolecular contents of an entry. Some cases where the
entry contains a standalone drug or inhibitor, the name of the non-polymeric molecule will appear in
this record. Each macromolecule found in the entry is described by a set of token: value pairs, and is
referred to as a COMPND record component. Since the concept of a molecule is difficult to specify
exactly, staff may exercise editorial judgment in consultation with depositors in assigning these
names.

Record Format

COLUMNS DATATYPE  FIELD DEFINITION

1- 6 Record name "COMPND"

8 - 10 Continuation continuation Allows concatenation of multiple records.

11 - 70 Specification compound  Description of the mole cular components.
list

Details

* The compound record is a Specification list. The specifications, or tokens, that may be used are
listed below:

TOKEN VALUE DEFINITION

MOL_ID Numbers each component; also used in SOURCE to associate
the information.

MOLECULE Name of the macromolecule.

CHAIN Comma - separated list of chain identifie r(s).
FRAGMENT Specifies a domain or region of the molecule.

SYNONYM Comma - separated list of synonyms for the MOLECULE.
EC The Enzyme Commission number associated with the molecule.

If there is more than one EC number, they are presented
as a comma - separated list.

ENGINEERED Indicates that the molecule was produced using
recombinant technology or by purely chemical synthesi S.

MUTATION Indicates if there is a mutation.
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OTHER_DETAILS Additional comments.

* In the case of synthetic molecules, the depositor will provide the description.

* For chimeric proteins, the protein name is comma-separated and may refer to the
presence of a linker (protein_1, linker, protein_2).

* Asterisks in nucleic acid names (in MOLECULE) are for ease of reading.

* No specific rules apply to the ordering of the tokens, except that the occurrence of MOL_ID or
FRAGMENT indicates that the subsequent tokens are related to that specific molecule or fragment of
the molecule.

* When insertion codes are given as part of the residue name, they must be given within square
brackets, i.e., H57[A]N. This might occur when listing residues in FRAGMENT or OTHER_DETAILS.

* For multi-chain molecules, e.g., the hemoglobin tetramer, a comma-separated list of CHAIN
identifiers is used.

Verification/Validation/Value Authority Control
CHAIN must match the chain identifiers(s) of the molecule(s). EC numbers are also checked.
Relationships to Other Record Types

In the case of mutations, the SEQADV records will present differences from the reference molecule.
REMARK records may further describe the contents of the entry. Also see verification above.

Examples

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
COMPND MOL_ID: 1;

COMPND 2 MOLECULE: HEMOGLOBIN ALPHA CHAIN;
COMPND 3 CHAIN: A, C;

COMPND 4 SYNONYM: DEOXYHEMOGLOBIN ALPHA CHAIN;
COMPND 5 ENGINEERED: YES;

COMPND 6 MUTATION: YES;

COMPND 7 MOL_ID: 2;

COMPND 8 MOLECULE: HEMOGLOBIN BETA CHAIN;
COMPND 9 CHAIN: B, D;

COMPND 10 SYNONYM: DEOXYHEMOGLOBIN BETA CHAIN;
COMPND 11 ENGINEERED: YES;

COMPND 12 MUTATION: YES

COMPND MOL_ID: 1,

COMPND 2 MOLECULE: COWPEA CHLOROTIC MOTTLE VIRUS;
COMPND 3 CHAIN: A, B, C;

COMPND 4 SYNONYM: CCMV;

COMPND 5 MOL_ID: 2;
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COMPND 6 MOLECULE: RNA (5 ' - (*AP*UP*AP*U) - 3Y);
COMPND 7 CHAIN: D, F;

COMPND 8 ENGINEERED: YES;

COMPND 9 MOL_ID: 3;

COMPND 10 MOLECULE: RNA (5' - (*AP*U) - 3Y);
COMPND 11 CHAIN: E;

COMPND 12 ENGINEERED: YES

COMPND MOL_ID: 1;

COMPND 2 MOLECULE: HEVAMINE A;

COMPND 3 CHAIN: A;

COMPND 4 EC:3.2.1.14,3.2.1.17;

COMPND 5 OTHER_DETAILS: PLANT ENDOCHITINASE/LYSOZYME

SOURCE (updated)

Overview

The SOURCE record specifies the biological and/or chemical source of each biological molecule in
the entry. Some cases where the entry contains a standalone drug or inhibitor, the source information
of this molecule will appear in this record. Sources are described by both the common name and the
scientific name, e.g., genus and species. Strain and/or cell-line for immortalized cells are given when
they help to uniquely identify the biological entity studied.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "SOURCE"

8 - 10 Continuation continuation Allows concatenation of multiple records.

11 - 70 Specification srcName Identifies the source of the
List macromolecule in a token: value format.
Details
TOKEN VALUE DEFINITION
MOL_ID Numbers each molecule. Same as appears in COMPND.
SYNTHETIC Indicates a chemically - synthesized source.
FRAGMENT A domain or fragm ent of the molecule may be
specified.

ORGANISM_SCIENTIFIC Scientific name of the organism.
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ORGANISM_COMMON Common name of the organi sm.
ORGANISM_TAXID NCBI Taxonomy ID number of the organism.
STRAIN Identifies the strain.
VARIANT Identifies the variant.
CELL_LINE The specific line of cells used in the

experiment.
ATCC American Type Culture Collection tissue

culture number.

ORGAN Organized group of tissues that carries on
a specialized function.

TISSUE Organized group of cells with a com mon
function and structure.

CELL Identifies the particular cell type.
ORGANELLE Organized structure within a cell.
SECRETION Identifies the secretion, such as saliva, urine,

or venom, from which the molecule was isolated.

CELLULAR_LOCATION Identifies the location inside/outside the ce Il.
PLASMID Identifies the plasmid containing the gene.

GENE Identifies the gene.

EXPRESSION_SYSTEM Scientific name of the organism in which the

molecule was expressed.

EXPRESSION_SYSTEM_COMMON Common name of the organism in which the molecule
was expressed.

EXPRESSION_SYSTEM_TAXID NCBI Taxonomy ID of the organism used as the
expression system.

EXPRESSION_SYSTEM_STRAIN Strain of the organism in which the molecule
was expressed.

EXPRESSION_SYSTEM_VARIANT Variant of the organism used as the
expression system.

EXPRESSION_SYSTEM_CELL_LINE The specific line of cells used as the
expression system.

EXPRESSION_SYSTEM_ATCC_NUMBER Identifies the ATCC number of the expression
System.
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EXPRESSION_SYSTEM_ORGAN Specific organ which expressed the molecule.
EXPRESSION_SYSTEM_TISSUE Specific tissue which expressed the molecule.
EXPRESSION_SYSTEM_CELL Specific cell type which expressed the molecule.
EXPRESSION_SYSTEM_ORGANELLE Specific organelle which expressed the molecule.

EXPRESSION_SYSTEM_CELLULAR_LOCATION Identi fies the location inside or outside
the cell which expressed the molecule.

EXPRESSION_SYSTEM_VECTOR_TYPE Identifies the type of vector used, i.e.,
plasmid, virus, or cosmid

EXPRESSION_SYSTEM_VECTOR Identifies the vector used.
EXPRESSION_SYSTEM_PLASMID Plasmid used in the recombinant experiment.
EXPRESSION_SYSTEM_GENE Name of the gene used in recombinant experiment.
OTHER_DETAILS Used to present information on the source which

is not given elsewhere.

* The srcName is a list of tokens: value pairs describing each biological component of the entry.

* As in COMPND, the order is not specified except that MOL_ID or FRAGMENT indicates subsequent
specifications are related to that molecule or fragment of the molecule.

* Only the relevant tokens need to appear in an entry.

* Molecules prepared by purely chemical synthetic methods are described by the specification
SYNTHETIC followed by "YES" or an optional value, such as NON-BIOLOGICAL SOURCE or
BASED ON THE NATURAL SEQUENCE. ENGINEERED must appear in the COMPND record.

* In the case of a chemically synthesized molecule using a biologically functional sequence (nucleic
or amino acid), SOURCE reflects the biological origin of the sequence and COMPND reflects its
synthetic nature by inclusion of the token ENGINEERED. The token SYNTHETIC appears in
SOURCE.

* If made from a synthetic gene, ENGINEERED appears in COMPND and the expression system is
described in SOURCE (SYNTHETIC does NOT appear in SOURCE).

* |If the molecule was made using recombinant techniques, ENGINEERED appears in COMPND and
the system is described in SOURCE.

* When multiple macromolecules appear in the entry, each MOL_ID, as given in the COMPND
record, must be repeated in the SOURCE record along with the source information for the
corresponding molecule.
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* Hybrid molecules prepared by fusion of genes are treated as multi-molecular systems for the
purpose of specifying the source. The token FRAGMENT is used to associate the source with its
corresponding fragment.

e - When necessary to fully describe hybrid molecules, tokens may appear more than once for a
given MOL_ID.

¢ - All relevant token: value pairs that taken together fully describe each fragment are grouped
following the appropriate FRAGMENT.

¢ - Descriptors relative to the full system appear before the FRAGMENT (see third example
below).

* ORGANISM_SCIENTIFIC provides the Latin genus and species. Virus names are listed as the
scientific name.

* Cellular origin is described by giving cellular compartment, organelle, cell, tissue, organ, or body
part from which the molecule was isolated.

* CELLULAR_LOCATION may be used to indicate where in the organism the compound was found.
Examples are: extracellular, periplasmic, cytosol.

* Entries containing molecules prepared by recombinant techniques are described as follows:
e The expression system is described.

e The organism and cell location given are for the source of the gene used in the cloning
experiment.

* Transgenic organisms, such as mouse producing human proteins, are treated as expression
systems.

* New tokens may be added by the wwPDB.

Verification/Validation/Value Authority Control

The biological source is compared to that found in the sequence databases. The Tax ID is identified
and the corresponding scientific and common names for the organism is matched to a standard
taxonomy database (such as NCBI).

Relationships to Other Record Types

Each macromolecule listed in COMPND must have a corresponding source.
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Examples

1 2 3 4 5 6 7 8
123456789012345678901234567890 12345678901234567890123456789012345678901234567890
SOURCE MOL_ID: 1;
SOURCE 2 ORGANISM_SCIENTIFIC: AVIAN SARCOMA VIRUS;
SOURCE 3 ORGANISM_TAXID: 11876
SOURCE 4 STRAIN: SCHMIDT - RUPPIN B;
SOURCE 5 EXPRESSION_SYSTEM: ESCHERICHIA COLI;
SOURCE 6 EX PRESSION_SYSTEM_TAXID: 562
SOURCE 7 EXPRESSION_SYSTEM_PLASMID: PRC23IN

SOURCE MOL_ID: 1;

SOURCE 2 ORGANISM_SCIENTIFIC: GALLUS GALLUS;
SOURCE 3 ORGANISM_COMMON: CHICKEN;
SOURCE 3 ORGANISM_TAXID: 9031

SOURCE 4 ORGAN: HEART;

SOURCE 5TISSUE: M USCLE

For a Chimera protein:

SOURCE MOL_ID: 1;

SOURCE 2 ORGANISM_SCIENTIFIC: MUS MUSCULUS, HOMO SAPIENS,;
SOURCE 3 ORGANISM_COMMON: MOUSE, HUMAN;

SOURCE 3 ORGANISM_TAXID: 10090, 9606

SOURCE 5 EXPRESSION_SYSTEM: ESCHERICHIA COLI;

SOURCE 6 EXPRESSION_SYSTEM_TAXID: 344601

SOURCE 6 EXPRESSION_SYSTEM_STRAIN: B17%

SOURCE 7 EXPRESSION_SYSTEM_VECTOR_TYPE: PLASMID;
SOURCE 8 EXPRESSION_SYSTEM_PLASMID: P4XH- M13;
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KEYWDS

Overview

The KEYWDS record contains a set of terms relevant to the entry. Terms in the KEYWDS record

provide a simple means of categorizing entries and may be used to generate index files. This record
addresses some of the limitations found in the classification field of the HEADER record. It provides
the opportunity to add further annotation to the entry in a concise and computer-searchable fashion.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "KEYWDS"

9 - 10 Continuatio n continuation Allows concatenation of records if necessary.

11 - 70 List keywds Comma - separated list of keywords relevant
to the entry.

Details
* The KEYWDS record contains a list of terms relevant to the entry, similar to that found in journal
articles. A phrase may be used if it presents a single concept (e.g., reaction center). Terms provided
in this record may include those that describe the following:

o Functional classification.

. Metabolic role.

. Known biological or chemical activity.

e  Structural classification.
*Other classifying terms may be used. No particular ordering is required. A number of PDB entries
contain complexes of macromolecules. In these cases, all terms applicable to each molecule should

be provided separated by a comma.

*Note that the terms in the KEYWDS record duplicate those found in the classification field of the
HEADER record. Terms abbreviated in the HEADER record are unabbreviated in KEYWDS.

Verification/Validation/Value Authority Control
Terms used in the KEYWDS record are subject to scientific and editorial review. A list of terms,

definitions, and synonyms will be maintained by the wwPDB. Every attempt will be made to provide
some level of consistency with keywords used in other biological databases.
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Relationships to Other Record Types

HEADER records contain a classification term which must also appear in KEYWDS. Scientific
judgment will dictate when terms used in one entry to describe a molecule should be included in other
entries with the same or similar molecules.

Example

1 2 3 4 5 6 7 8
1234567890123456789012345678901234567890123456789012345678901234567890123456789 0
KEYWDS LYASE, TRICARBOXYLIC ACID CYCLE, MITOCHONDRION, OXIDATIVE
KEYWDS 2 METABOLISM
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EXPDTA (updated)

Overview
The EXPDTA record presents information about the experiment.

The EXPDTA record identifies the experimental technique used. This may refer to the type of
radiation and sample, or include the spectroscopic or modeling technique. Permitted values include:

X-RAY DIFFRACTION

FIBER DIFFRACTION

NEUTRON DIFFRACTION
ELECTRON CRYSTALLOGRAPHY
ELECTRON MICROSCOPY
SOLID-STATE NMR

SOLUTION NMR

SOLUTION SCATTERING

*Note:Since October 15, 2006, theoretical models are no longer accepted for deposition. Any
theoretical models deposited prior to this date are archived at
ftp://ftp.wwpdb.org/pub/pdb/data/structures/models.

Please see the documentation from previous versions for the related file format description.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "EXPDTA"
9 - 10 Continuation continuation Allows concatenation of multiple records.

11 - 70 SList technique  The experimental technique(s ) with
optional comment describing the
sample or experiment.

Details

* EXPDTA is mandatory and appears in all entries. The technique must match one of the permitted
values. See above.

* If more than one technique was used for the structure determination and is being represented in the
entry, EXPDTA presents the techniques as a semi-colon separated list.

Verification/Validation/Value Authority Control

The verification program checks that the EXPDTA record appears in the entry and that the technique


ftp://ftp.wwpdb.org/pub/pdb/data/structures/models
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matches one of the allowed values. It also checks that the relevant standard REMARK is added, as in
the cases of NMR or electron microscopy studies, that the appropriate CRYST1 and SCALE values
are used. If an entry contains multiple models, the verification program checks for the correct number
of matching MODEL/ENDMDL records.

Relationships to Other Record Types

If the experiment is an NMR or electron microscopy study, this may be stated in the TITLE, and the
appropriate EXPDTA and REMARK records should appear. Specific details of the data collection and
experiment appear in the REMARKS.

In the case of a polycrystalline fiber diffraction study, CRYST1 and SCALE contain the normal unit
cell data.

Examples

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
EXPDTA X -RAY DIFFRACTION
EXPDTA NEUTRON DIFFR ACTION; X - RAY DIFFRACTION
EXPDTA  SOLUTION NMR

EXPDTA ELECTRON MICROSCOPY
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NUMMDL (added)

Overview

The NUMMDL record indicates total number of models in a PDB entry.

Record Format

COLUMNS DATATYPE FIELD DEFINITION

1- 6 Record name "NUMMDL"

9 - 10 Continuation continuation Allows concatenation of record s if necessary
11 - 14 Integer modelNumber Number of models.
Details

* The modelNumber field lists total number of models in a PDB entry and is left justified.

* If more than one model appears in the entry, the number of models included must be stated.
* NUMMDL is mandatory if a PDB entry contains more than one models.
Verification/Validation/Value Authority Control

The verification program checks that the modelNumber field is correctly formatted.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
NUMMDL 20






