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Protein Data Bank Contents Guide:

Atomic Coordinate Entry Format Description

Version 2.1 (draft), October 25, 1996

Preface

The Protein Data Bank (PDB) is an archive of experimentally determined three-dimensional structures
of biological macromolecules, serving aglobal community of researchers, educators, and students. The
archives contain atomic coordinates, bibliographic citations, primary and secondary structure
information, as well as crystallographic structure factors and NMR experimental data.

This content guide was compiled from the Version 2.1 (draft) Content
Guide. Changes wer e made accor ding to the following announcement:

Version 2.2 Announcement: 20 December 1996

Listed below are changes to the PDB Contents Guide. Please note that whenever changes to this
document are made, we update the format version number. Changes such as those listed below are
denoted by a change in the fractional part of the version number. All significant changes will follow our
Format Change Policy and will be denoted by a whole number change (e.g., 2.2 -> 3.0). Seethe

Contents Guide for more details.

In response to recommendations from several depositors, we have updated our program which checks
for close contacts. Because these are reported in remark 500, PDB has changed the free text field of
REMARK 500 when it refers to close contacts. It has been changed from this:

REMARK 500
REMARK 500 GEOMETRY AND STEREOCHEM STRY
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SUBTOPI C: CLOSE CONTACTS )

THE FOLLOW NG ATOVS THAT ARE RELATED BY CRYSTALLOGRAPHI C
SYMMETRY ARE | N CLOSE CONTACT. SOVE OF THESE MAY BE ATOMS
LOCATED ON SPECI AL PCSI TIONS I N THE CELL.

DI STANCE CUTOFF: 2.2 ANGSTROVB

ATML RES C SSEQ ATM2 RES C SSEQ SSYMOP DI STANCE

GEOVETRY AND STEREOCHEM STRY
SUBTOPI C: CLOSE CONTACTS

THE FOLLOW NG ATOVSE THAT ARE RELATED BY CRYSTALLOGRAPHI C
SYMMETRY ARE | N CLOSE CONTACT. SOVE OF THESE MAY BE ATOMS
LOCATED ON SPECI AL PCSI TIONS IN THE CELL. ATOVS WTH

NON- BLANK ALTERNATE LOCATI ON | NDI CATORS ARE NOT | NCLUDED

I N THE CALCULATI ONS.

DI STANCE CUTOFF:
2.2 ANGSTROMS FOR CONTACTS NOT | NVOLVI NG HYDROGEN ATOVS
1.6 ANGSTROMS FOR CONTACTS | NVOLVI NG HYDROGEN ATOMS

ATML RES C SSEQ ATM2 RES C SSEQ

SSYMOP DI STANCE

In addition, because we have received our first structure solved by solid state NMR, we have added a
new standard remark, number 217, which will appear in all solid state NMR entries.

REMARK

217

REMARK 217 SCLI D STATE NMR STUDY
REMARK 217 THE COORDI NATES I N THI S ENTRY WERE GENERATED FROM SQOLI D

REMARK 217 STATE NVR DATA.

PROTEI N DATA BANK CONVENTI ONS REQUI RE THAT

REMARK 217 CRYST1 AND SCALE RECORDS BE | NCLUDED, BUT THE VALUES ON
REMARK 217 THESE RECORDS ARE MEANI NGLESS.

In order to properly annotate the entries, REMARK 4 will now refer to the format as described in
Contents Guide version 2.2.



REMARK 4 3
REMARK 4 XXXX COVPLI ES W TH FORVAT V. 2.2, 16-DEC- 1996

This Contents Guide was prepared through the efforts of all PDB staff members: J. Callaway, M.
Cummings, B. Deroski, P. Esposito, A. Forman, P. Langdon, M. Libeson, J. McCarthy, J. Sikora, D.
Xue; and especialy E. Abola, F. Bernstein, N. Manning, R. Shea, D. Stampf, and J. Sussman. This
document also included significant contributions from the scientific community whose members
continually send us suggestions and comments regarding the contents and format of PDB entries.

Please send any comments or suggestions on this Contents Guide to the PDB Help Desk.

The PDB is supported by a combination of Federal Government Agency funds and user fees. Support is
provided by the U.S. National Science Foundation, the U.S. Public Health Service, National Institutes of
Health, National Center for Research Resources, National Institutes of General Medical Sciences,
National Library of Medicine, and the U.S. Department of Energy under contract DE-ACO02-
76CHO00016.
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1. Introduction

Purpose of this Document

The PDB Contents Guide gives a complete and concise description of the contents of PDB coordinate
entry files. This document will be helpful to several communities, assisting depositors in preparing their
entries for deposition, guiding software and information resource developers, and helping users of PDB
to understand the contents of coordinate entries. Finally, thisformat description is crucial in the effort to
produce CIF-compliant data files from PDB entries.



What's New in Version 2.1
List of changes/enhancements to PDB format as found in Contents Guide Version 2.1.

* MODRES records appear immediately following SEQRES. (The order was incorrectly
stated in Version 2.0.)

* REMARK 3 has anew X-PLOR template to reflect the changes introduced by the recent
release of X-PLOR(online)3.843.

* REMARK 3 will use the word NONE (for the attribute in the value-attribute pair) when
the attribute is not applicable or when analysis options were chosen such that a value was

not calculated. NULL will continue to be used to represent values not supplied by the
depositor.

* COMPND and SOURCE have afew additional tokens.
* Some examples are enhanced, afew have been added.

* Language of the text has been improved in some places to help clarify the format.



What's New in Version 2.0
List of important changes/enhancements to PDB format as found in Contents Guide Version 2.0.

* Columns 71 - 80 now contain data. They previously contained the PDB ID code and
record serial number.

Changesto ATOM/HETATM Records

* A segment identifier has been added to the coordinate records in columns 73 - 76. This
allows unambiguous identification of regions of the chains and the relationship between
them by specifying segments of molecules.

* The element symbol and charge now appear in columns 77 - 80 of the coordinate
records.

* When temperature factors are provided, the tempFactor field (columns 61 - 66) always
contains the isotropic B value, even when ANISOU records are provided.

* Insertion codes (column 27) are now defined as being alphabetic only.
Changesto Other Records
* HELIX records now contain the length of the helix in columns 72 - 76.

* SSBOND records now state the symmetry operation needed to generate one of the
residues of the disulfide bond, if necessary.

* Footnotes (FTNOTE) have been dropped.
* In CRY ST1 records:

- The full international Hernmann-Maugui n synbol is used,
e.g., P121 1 instead of P 21

- For a rhonbohedral space group in the hexagonal setting,
the lattice type synbol used is H

* A number of record types which previously contained free text have been restructured as



follows: 7

- "Keyword: val ue" pairs have been introduced in certain records
such as COVWPND and SOURCE to al |l ow easier parsing.

- EXPDTA has been expanded and now appears in every PDB coordi nate
entry.

- REMARK records have been restructured to all ow easier parsing
and to bring nore organization to these records.

New Record Types Added

* TITLE
* CAVEAT
* KEYWDS
* MODRES
* DBREF

* SEQADV

* HETNAM
* HETSYN

* LINK

* HYDBND
* SLTBRG

* CISPEP

For details on each of these changes, see the section of the associated record type in this document.



Changes to PDB Format 2.0 Being Proposed on October 25, 1996

A number of changes are being proposed to the existing data format. We are presenting these changes
here for consideration. In accordance with PDB's Format Change Policy, there will be an open sixty-day

discussion period during which we will entertain comments and suggestions regarding these changes.
Send comments to Enrique Abola (abolal@bnl.gov) or to Nancy Manning (oeder@bnl.gov). Discussion
on the PDB Listserver is encouraged as well.

Changes being proposed here, if adopted, will not appear in released entries before March 31, 1997. A
public announcement will be made some weeks prior to their appearance in released entries.

1. Hydrogen Atom Names in Amino Acids

Methylene hydrogen atoms will be labeled as 2HX and 3HX where X is the remoteness indicator of the
atom. For example, hydrogen atoms attached to C beta of an amino acid will be named 2HB and 3HB.
Our current convention is to name these 1HB and 2HB. This change will make PDB more compliant
with [UPAC recommendations.

2. Space Group Symbol for Monoclinic Crystals

The use of the shortened Hermann-Mauguin symbol for monoclinic crystals will be reinstated. This will
be applied to crystalsin the standard b-unique cell setting. Thus the space group symbol P 21 will be
usedinstead of P 1 21 1. Crystals using other settings will be designated with the full international
Hermann-Mauguin symbol (e.g.,P 21 1 1).

3. Representation of Modified Nucleic Acid Residues

Modified nucleic acids will be represented using the same rules that are used by the PDB for
representing modified amino acids. We will assign a unique three-letter code for modified residues. For
example, we will use BRU for brominated uridine rather than +U. In addition, al atoms belonging to the
residue will be grouped together in the coordinate records. Our current practice isto list atoms that
modify nucleotides after the TER record.


http://www.rcsb.org/pdb/static.do?p=file_formats/pdb/pdbguide2.2/format_change_policy.html

Changes to PDB Format and to the Contents Guide

When a change is made to PDB format, the format version number, as found in the entry and in this
Contents Guide, will be incremented to the next whole number. Changes to the format of PDB
coordinate entry fileswill follow the Format Change Policy presented below and will be detailed in this
Contents Guide. Beginning January 1997, the format of all PDB entries will be compliant with the
current version of this Contents Guide.

Changes to the Contents Guide will be listed at the beginning in the What's New section and denoted by
afractional increase in the document version number. These changes may be of the following kind.

* Correction of typographical errors.

* Changes to the language for clarity.

* Addition or changes to the examples for better representation of format issues.

* Addition of new rules (these do not change the format but help to clarify the semantics).

* Addition of tokens to specification lists, such asin COMPND and SOURCE records,
that are needed to more fully describe the structure and its biological source.

* Enhancements to the refinement and experimental details templatesin the REMARK
records. These remarks are currently being reviewed by several people in the community,
and PDB expects to increase the level of detail archived, such asfor NMR studies.

* Addition of new sections that enhance and expand the document (these may include
topics such as PDB to mmCIF cross references or insertion of relevant sections from the
PDB Deposition Form).

Format Change Policy

The PDB will use the following protocol in making changes to the way PDB coordinate entries are
represented and archived. The purpose of the new policy isto allow ample time for everyone to
understand these changes and to assess their impact on existing programs. These modifications are
necessary to address the changing needs of our users as well as the changing nature of the datathat 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 the PDB Listserver (pdb-1@Bdb.
pdb.bnl.gov) and PDB's Internet sites (WWW, FTP, and Gopher). They will also be
summarized in the PDB Quarterly Newsletter.

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

4. This sixty-day discussion period will be followed by athirty-day period in which the
PDB staff, the PDB Advisory Board, and the User Group Chair will evaluate and
reconcile all suggestions. The final decision pertaining to the format change, which lies
with the Advisory Board Chair, will then be officially announced viathe PDB Listserver
and PDB's Internet sites (WWW, FTP, and Gopher).

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

6. Changes will be released no more than twice ayear, unless extraordinary circumstances
require action. Thiswill be done only in consultation with the Advisory Board and
following the usual ninety-day discussion and evaluation period.

The PDB format has been in use since the late 1970's. A number of groups including the mmCIF
Committee have been looking at ways to upgrade both the file content and the interchange format used
by PDB. Thisis clearly needed due to changes in the data that PDB archives, the size of the database
itself, and finaly, to allow PDB to use more up-to-date methods for representing and storing biological
data.

The PDB plansto be prudent and deliberate in making changes to the current PDB filesin order to
minimize the need to change existing programs. In particular, we will explore ways and means of
ensuring that programs which read the current ATOM/HETATM records can continue to do so in the

foreseeabl e future.

The PDB wishes to acknowledge Dr. Gerald Selzer of the National Science Foundation who urged usto
formulate this policy.



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 aPDB
coordinate entry file. Namely:

abedef ghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXY Z
1234567890
=[]\, 1 @#S% A& () _+{ " <>?

the space, and end-of-line. The end-of-line indicator is system-specific. Unix uses aline feed character;
other systems may use a carriage return followed by aline feed.

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 <--.

Superscripts are initiated and terminated by double equal signs, e.g., S==2+==.
Subscripts are initiated and terminated by single equal signs, e.g., F=c=.

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

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

List

SList



Specification List 12

Specification

If acomma, 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, "\". Examples of this use are
found in line 4 of each of the following:

COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND

COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND

MOL I D 1,
MOLECULE: GLUTATHI ONE SYNTHETASE;
CHAI N:  NULL;
SYNONYM  GAMMA- L- GLUTAMYL- L- CYSTEI NE\ : GLYCI NE LI GASE
( ADP- FORM NG ;
EC. 6.3.2.3;
ENG NEERED: YES

~NOo 0ok DN

MOL I D 1;
MOLECULE: S- ADENOSYLMETHI ONI NE SYNTHETASE;
CHAIN. A, B;
SYNONYM MAT, ATP\: L- METHI ONI NE S- ADENOSYLTRANSFERASE;
EC. 2.5.1.6;
ENG NEERED: YES;
Bl OLOG CAL_UNI T: TETRAMER;
OTHER DETAI LS. TETRAGONAL MODI FI CATI ON

0O NO O b WN



Record Format

Every PDB file may be broken into a number of lines terminated by an end-of-line indicator. 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 linein the PDB fileis self-identifying. The first six columns of every line contain arecord name,
left-justified and blank-filled. This must be an exact match to one of the stated record names.

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

Each record typeis further divided into fields.

Each record typeis 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

* Example

* Known Problems

For records that are fully described in fixed column format, columns not assigned to fieldsmust be | eft
blank.



Types of Records
It is possible to group records into categories based upon how often the record type appearsin an entry.
Single

There are records which may only appear one time (without continuations) in afile. Listed alphabetically,
these are:

RECORD TYPE DESCRI PTI ON

GRYSTL Wit cell parameters, space group, and z.

END Last record in the file.

HEADER First line of the entry, contains PDB | D code,
classification, and date of deposition.

MASTER Control record for bookkeeping.

ORI GXn Transformati on from orthogonal coordinates to the submtted

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

SCALEN Transformati on from orthogonal coordinates to fractional
crystal | ographi c coordinates (n =1, 2, or 3).

It isan error for aduplicate of any of these records to appear in an entry.

Single Continued

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
aphabetically, these are:

RECORD TYPE DESCRI PTI ON
AUTHOR Li st of contri butors.
CAVEAT Severe error indicator. Entries with this record nust be

used with care.

COVPND Descri ption of macronol ecul ar contents of the entry.



EXPDTA

KEYWDS

OBSLTE

SOURCE

SPRSDE

TI TLE

Experi nental technique used for the structure deternﬂgation.
Li st of keywords describing the macronol ecul e.

Statenent that the entry has been renoved fromdistribution
and list of the ID code(s) which replaced it.

Bi ol ogi cal source of nmacronolecules in the entry.

List of entries withdrawn fromrel ease and repl aced by
current entry.

Description of the experinment represented in the entry.

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

Multiple

Most record types appear multiple times, often in groups where the information is not logically concatenated
but is presented in the form of alist. 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 alphabeticaly, these are:

RECCORD TYPE

Cl SPEP

CONECT

DBREF

HELI X

HET

HETSYN

HYDBND

LI NK

DESCRI PTI ON

Ani sotropi c tenperature factors.
At omi ¢ coordi nate records for standard groups.
I dentification of peptide residues in cis conformation.

Connectivity records.

Ref erence to the entry in the sequence dat abase(s).
Identification of helical substructures.

I dentification of non-standard groups or residues (heterogens)
Synonynous conpound nanes for heterogens.

I dentification of hydrogen bonds.

Identification of inter-residue bonds.



MCODRES

MI'RI Xn

records.

REVDAT

SEQADV

SEQRES
SHEET

SI GATM
SI GUI J

SITE

SLTBRG

SSBOND

TURN

TVECT

Multiple Continued

Identification of nodifications to standard residues.16

Transformati ons expressing non-crystall ographic symetry
(n =1, 2, or 3). There may be nultiple sets of these

Revi sion date and rel ated i nfornmation.

Identification of conflicts between PDB and the naned sequence
dat abase.

Primary sequence of backbone residues.

I dentification of sheet substructures.

St andard devi ati ons of atom c paraneters.

St andard devi ati ons of anisotropic tenperature factors.
I dentification of groups conprising inportant sites.
Identification of salt bridges

I dentification of disulfide bonds.

I dentification of turns.

Transl ation vector for infinite covalently connected
structures.

There are records that conceptually exist multiple timesin an entry, but the information content may exceed
the number of columns available. These records are therefore continued on subsequent lines. Listed

aphabetically, these are:

RECCRD TYPE

HETATM

HETNAM

DESCRI PTI ON

Chem cal formula of non-standard groups.
Atom ¢ coordinate records for heterogens.

Compound nane of the heterogens.



The second and subsequent lines contain a continuation field which is aright-justified integer. Thi; 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:

RECCORD TYPE DESCRI PTI ON

ENDIVDL End- of - nodel record for nultiple structures in a single
coordi nate entry.

MODEL Speci fication of nodel nunber for multiple structures in a
singl e coordinate entry.

TER Chain term nator.

The MODEL/ENDMDL records surround groups of ATOM, HETATM, SIGATM, ANISOU, SIGUIJ, 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 DESCRI PTI ON

JRNL Literature citation that defines the coordi nate set.

REMARK CGeneral renarks, sone are structured and sone are free form



PDB Format Change Policy

The PDB will use the following protocol in making changes to the way PDB coordinate entries are
represented and archived. The purpose of the new policy isto allow ample time for everyone to
understand these changes and to assess their impact on existing programs. These modifications are
necessary to address the changing needs of our users as well as the changing nature of the datathat 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 the PDB Listserver. They will also be
summarized in the PDB Quarterly Newsletter.

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

4. Thissixty-day discussion period will be followed by athirty-day period in which the PDB staff,
the PDB Advisory Board, and the User Group Chair will evaluate and reconcile all suggestions.
The final decision pertaining to the format change, which lies with the Advisory Board Chair,
will then be officially announced viathe PDB Listserver and Bulletin Board.

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

6. Changes will be released no more than twice ayear, unless extraordinary circumstances require
action. Thiswill be done only in consultation with the Advisory Board and following the usual
ninety-day discussion and evaluation period.

The PDB format has been in use since the late 1970's. A number of groups including the mmCIF
Committee have been looking at ways to upgrade both the file content and the interchange format used
by PDB. Thisis clearly needed due to changesin the data that PDB archives, the size of the database
itself, and finaly, to allow us to use more up-to-date methods for representing and storing biological
data.

The PDB plansto be prudent and deliberate in making changes to the current PDB filesin order to
minimize the need to change existing programs. In particular, we will explore ways and means of
ensuring that programs which read the current ATOM/HETATM records can continue to do so in the



foreseeabl e future.

19

Finally, we wish to acknowledge Dr. Gerald Selzer of the National Science Foundation who urged usto
formulate this policy.

This html file was last updated: 18-Dec-97



Order of Records ?

All recordsin 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 name must appear in the entry withaNULL
indicator. Optional items become mandatory when certain conditions exist. Record order and existence are
described in the following table:

RECORD TYPE EXI STENCE CONDI TI ONS | F OPTI ONAL

HEAER  Mndatory
OBSLTE Opt i onal Mandatory in w thdrawn entries.

TI TLE Mandat ory

CAVEAT Opt i onal Mandatory if structure is deened

i ncorrect by an outside editorial board.

COVPND Mandat ory

SOURCE Mandat ory

KEYWDS Mandat ory

EXPDTA Mandat ory

AUTHOR Mandat ory

REVDAT Mandat ory

SPRSDE Opti onal Mandatory if a replacenent entry.

JRNL Opt i onal Mandatory if a publication describes
t he experinent.

REMARK 1 Opt i onal

REMARK 2 Mandat ory

REMARK 3 Mandat ory

REMARK N Opt i onal Mandat ory under certain conditions, as

noted in the remark descriptions.

DBREF Opt i onal Mandat ory for each peptide chain with a



SEQADV
SEQRES

MODRES

HET

HETNAM

HETSYN

FORMUL

HELI X

SHEET

TURN

SSBOND

LI NK

HYDBND

SLTBRG

Cl SPEP

SITE

CRYST1

ORI GX1 ORI GX2 ORI GX3
SCALE1 SCALE2 SCALE3

MIRI X1 MIRI X2 MIRI X3

Opt i onal
Opt i onal

Opt i onal

Opt i onal

Opt i onal

Opt i onal

Opt i onal

Opt i onal

Opt i onal
Opt i onal

Opti onal

Opt i onal
Opt i onal
Opt i onal
Opt i onal

Opt i onal

Mandat ory
Mandat ory
Mandat ory

Opt i onal

| ength greater than ten (10) residues,
and for nucleic acid entries thal exist
in the Nucleic Acid Database (NDB).

Mandatory if sequence conflict exists.
Mandatory if ATOM records exist.

Mandatory if nodified group exists
Wit hin the coordinates.

Mandatory if non-standard group other
than water appears in the entry.

Mandat ory if non-standard group other
than water appears in the entry.

Mandat ory if non-standard group or
wat er appears.

Mandatory if disulfide bond is present.

Mandatory if the conplete asynmetric
unit nust be generated fromthe given



coordi nat es usi ng
non-crystal | ographic symetry.

TVECT Opti onal
MODEL Opt i onal Mandatory if nore than one nodel
Is present in the entry.
ATOM Opt i onal Mandatory if standard residues exist.
SI GATM Opt i onal
ANI SOQU Opt i onal
SINC N Opt i onal
TER Opti onal Mandatory if ATOM records exist.
HETATM Opt i onal Mandat ory if non-standard group appears.
ENDIVDL Opti onal Mandatory if MODEL appears.
CONECT Opt i onal Mandat ory if non-standard group
appears.
MASTER Mandat ory
END Mandat ory

Note that a PDB file existing outside of the PDB official release may contain locally-defined records
beginning with "USER". The PDB reserves the right to add new record types (not beginning with "USER"),
so programs which read PDB entries should be prepared to read (and ignore) other record types. PDB will
follow standard procedures whenever format changes are proposed.

Sections of an Entry
The following table lists the various sections of a PDB coordinate entry and the records comprising them:

SECTI ON DESCRI PTI ON RECORD TYPE

Title Summary descriptive remarks HEADER, OBSLTE, TI TLE,



Renmar k

Primary structure

Het er ogen

Secondary structure

Connectivity
annot ati on

M scel | aneous
f eat ures

Crystal | ographic
Coor di nat e

TVECT
transfornati on

Coor di nat e

Connectivity

Bookkeepi ng

The above information on Order of Recordsis repeated as Appendix 7.

Bi bl i ography, refinenent,

annot ati ons

Pepti de and/or nucl eoti de

sequence and the

rel ati onshi p between the PDB
sequence and that found in

t he sequence dat abase(s)

Descri ption of non-standard
groups

Descri ption of secondary
structure

Chem cal connectivity

Features within the
macr onol ecul e

Description of the
crystal |l ographic cel

Coordi nate transfornmati on

operators

Atom ¢ coordi nate data

Chem cal connectivity

Sunmmary i nformation,
end-of -fil e marker

REMARKs 1, 2, 3 an%Bothers

DBREF, SEQADV, SECQRES MODRES

HET, HETNAM HETSYN, FORMUL
HELI X, SHEET, TURN

SSBOND, LI NK, HYDBND
SLTBRG Cl SPEP

SITE
CRYST1
ORI GXn,

SCALEn, MIRI Xn,

MODEL, ATOM SI GATM AN SQU,

SI&JJ, TER, HETATM ENDMDL
CONECT
MASTER, END



Field Formats “

Each record type is presented in atable 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 which can be validated by a program. These are:

DATA TYPE DESCRI PTI ON

achar An alphabetic character (AZ, az).

At om At om nanme which follow the nam ng rules in Appendix 3.

Char act er Any non-control character in the ASCI| character set or a
space.

Conti nuation A two-character field that is either blank (for the first

record of a set) or contains a two digit nunber
right-justified and blank-filled which counts continuation
records starting with 2. The continuation nunber nust be
foll owed by a bl ank.

Dat e A 9 character string in the formdd-mmyy where DD is the
day of the nonth, zero-filled on the left (e.g., 04); MWIis
the common English 3-letter abbreviation of the nonth; and
YY is a year in the 20th century. This nust represent a
val i d date.

| Dcode A PDB identification code which consists of 4 characters,
the first of which is a digit in the range 0 - 9; the
remai ning 3 are al pha-nuneric, and letters are upper case
only. Entries with a 0 as the first character do not
contai n coordi nate dat a.

I nt eger Right-justified blank-filled integer val ue.

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

Li st A String that is conposed of text separated with conmas.

LString Aliteral string of characters. Al spacing is significant

and nust be preserved.
LSt ring(n) An LString with exactly n characters.

Real (n, m Real (floating point) nunber in the FORTRAN format Fn. m



Record nane The nane of the record: 6 characters, left-justified ahd
bl ank-fill ed.

Resi due nane One of the standard am no acid or nucleic acids, as |isted
bel ow, or the non-standard group designation as defined in
the HET dictionary. Field is right-justified.

SLi st A String that is conposed of text separated with semni -col ons.

Speci fication A String conposed of a token and its associ ated val ue
separated by a col on.

Speci fication A sequence of Specifications, separated by sem -col ons.
li st
String A sequence of characters. These characters nmay have
arbitrary spacing, but should be interpreted as directed
bel ow.
String(n) A String with exactly n characters.
Sy nmoP An integer field of from4 to 6 digits, right-justified, of

the form nnnMVW where nnn is the symmetry operator nunber and
MW is the translation vector. See details in Appendix 1.

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.

The above information about field formats is repeated as Appendix 6.
Residue Names

Standard residue names used in PDB entries:

RESI DUE TYPE RESI DUE NAME

Aino acids ALA ARG ASN, ASP, CYS, GLN QLU QY, HS, ILE LEU LYS,
MET, PHE, PRO, SER, THR, TRP, TYR, VAL, ASX, GX

Nucl ei c aci ds A C G T, U I, +A +C +G +T, +U, +l

O her UNK (unknown)

See Appendix 4 for more information on the standard residue names and abbreviations, and Appendix 5 for their



chemical formulas and molecular weights.
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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, 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. Thisrecord aso provides a
classification for the entry. Finally, it contains the date the coordinates were deposited at the PDB.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record nane " HEADER"

11 - 50 String(40) classification Cassifies the nolecul e(s)

51 - 59 Dat e depDat e Deposition date. This is the date
t he coordi nates were received by
t he PDB

63 - 66 | Dcode I dCode This identifier is unique wthin

PDB

Details

* The classification string is left-justified and exactly matches one of a collection of strings. See the class list
available from the WWW site. 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 givenin KEYWDS.

* Classification may be based on function, metabolic role, molecule type, cellular location, etc. In the case of a
molecule having adual function, both may be presented here.

Verification/Validation/Value Authority Control

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



PDB coordinate entry 1D codes do not begin with O, asthisis used to identify the NOC files which are
bibliographic only, not structural entries. The status and deposition date of an entry are checked against the PDB
SYBA SE tables, which provide a definitive list of existing ID codes.

Relationshipsto 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
1234567890123456789012345678901234567890123456789012345678901234567890
HEADER MUSCLE PROTEI N 02- JUN- 93 1MYS
HEADER HYDROLASE ( CARBOXYLI C ESTER) 08- APR- 93 2PHI

HEADER COVPLEX ( LECTI N TRANSFERRI N) 07-JAN- 94 1LGB
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OBSLTE
Overview
OBSLTE appears in entries which have been withdrawn from distribution.

Thisrecord acts as aflag in an entry which has been withdrawn from the PDB's full release. It indicates which,
if any, new entries have replaced the withdrawn entry.

The format allows for the case of multiple new entries replacing one existing entry.

Record For mat

COLUMWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " OBSLTE"

9 - 10 Conti nuati on continuation Allows concatenation of multiple
records.

12 - 20 Dat e r epDat e Date that this entry was repl aced.

22 - 25 | Dcode i dCode I D code of this entry.

32 - 35 | Dcode r1 dCode I D code of entry that replaced
this one.

37 - 40 | Dcode r1 dCode I D code of entry that repl aced
this one.

42 - 45 | Dcode r1 dCode I D code of entry that replaced
this one.

47 - 50 | Dcode r 1 dCode I D code of entry that replaced
this one.

52 - 55 | Dcode r 1 dCode I D code of entry that replaced
this one.

57 - 60 | Dcode r 1 dCode I D code of entry that replaced
this one.

62 - 65 | Dcode r 1 dCode I D code of entry that replaced
this one.

67 - 70 | Dcode r 1 dCode I D code of entry that repl aced

t his one.
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Details

* It is PDB policy that only the primary author who submitted an entry has the authority to withdraw it. All
withdrawn entries are available for research purposes. PDB should be contacted in cases where the withdrawn
data are desired.

Verification/Validation/Value Authority Control

PDB staff add this record at the time an entry is removed from release.
Relationshipsto Other Record Types

None.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
OBSLTE 31- JAN-94 1MBP 2MBP
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TITLE
Overview

The TITLE record contains atitle for the experiment or analysis that is represented in the entry. It should
identify an entry in the PDB in the same way that atitle identifies a paper.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  CTITLE"

9 - 10 Cont i nuati on continuation Al'l ows concatenation of nmultiple
records.

11 - 70 String title Title of the experinent.

Details

* Thetitle 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 beincluded in TITLE are:

- Experiment type.

- Description of the mutation.

- The fact that only al pha carbon coordinates have been provided in the entry.
Verification/Validation/Value Authority Control

Thisrecord is free text so no verification of format isrequired. Thetitle is supplied by the depositor, but PDB
staff may exercise editorial judgment in consultation with depositors in assigning the title.

Relationshipsto Other Record Types

COMPND, SOURCE, EXPDTA, and REMARKS 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 molecul &(s).

Example



1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890

TI TLE RHI ZOPUSPEPSI N COVPLEXED W TH REDUCED PEPTI DE | NHI Bl TOR
TI TLE BETA- GLUCOSYLTRANSFERASE, ALPHA CARBON COORDI NATES ONLY
TI TLE NVR STUDY OF OXI DI ZED THI OREDOXI N MJTANT ( C62A, C69A, C73A)

TI TLE 2 MN'M ZED AVERAGE STRUCTURE

32
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CAVEAT
Overview
CAVEAT warns of severe errorsin an entry. Use caution when using an entry containing this record.

Record For mat

COLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " CAVEAT"

9 - 10 Conti nuati on continuation Allows concatenation of multiple
records.

12 - 15 | Dcode i dCode PDB I D code of this entry.

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

Details

* PDB will add this record to incorrect entries that are not withdrawn from the set of released entries. This
record will be used sparingly, and only after an external review has been made.

* Please note the CAVEAT will also be included in cases where PDB is unable to verify the transformation back
to the crystallographic cell. In these cases, the molecular structure may still be correct.

Verification/Validation/Value Authority Control
CAVEAT will be added by the PDB to entries known to be incorrect.
Relationshipsto Other Record Types

REMARK 5 repeats the comment field of the CAVEAT record.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
CAVEAT 1ABC THE CRYSTAL TRANSFORMATION IS IN ERROR BUT I S

CAVEAT 2 1ABC UNCORRECTABLE AT THI S TI ME
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COMPND
Overview

The COMPND record describes the macromolecular contents of an entry. Each macromolecule found in the
entry is described by a set of token: value pairs, and is referred to asa COMPND record component. Since the
concept of amolecule is difficult to specify exactly, PDB staff may exercise editorial judgment in consultation
with depositors in assigning these names.

For each macromolecular component, the molecule name, synonyms, number assigned by the Enzyme
Commission (EC), and other relevant details are specified.

Record Format

CCOLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " COVPND'
9 - 10 Cont i nuati on continuation Al |l ows concatenation of nultiple
records.
11 - 70 Speci fication conmpound Description of the nol ecul ar
list conponents.
Details

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

TOKEN VALUE DEFI NI TI ON

MOL_ID Nunbers each conponent; also used in SOURCE to associ ate
the information

MOLECULE Nanme of the macronol ecul e.

CHAI N Comma-separated list of chain identifier(s). "NULL" is
used to indicate a blank chain identifier.

FRAGVENT Specifies a domain or region of the nol ecule.

SYNONYM Commua- separated list of synonynms for the MOLECULE.

EC The Enzyne Comm ssion nunber associated with the

nol ecule. If there is nore than one EC nunber, they
are presented as a comma-separated |ist.



ENG NEERED I ndi cates that the nol ecul e was produced using %

reconbi nant technol ogy or by purely chem cal synthesis.

MUTATI ON Descri bes mutations fromthe wild type nol ecul e.
BIOLOG CAL_UNIT I f the MOLECULE functions as part of a |arger
bi ol ogical unit, the entire functional unit may be
descri bed.
OTHER _DETAI LS Addi ti onal comments.

* In the general case the PDB tends to reflect the biological/functional view of the molecule. For example, the
hetero-tetramer hemoglobin molecule is treated as a discrete component in COMPND.

* |n the case of synthetic molecules, e. g., hybrids, the description will be provided by the depositor.

* 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.

* Physical layout of these items may be atered by PDB staff to improve human readability of the COMPND
record.

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

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

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

* When non-blank chain identifiers occur in the entry, they must be specified.

* NULL isused to indicate blank chain identifiers. E.g., CHAIN: NULL, CHAIN: NULL, B, C.
* For enzymes, if no EC number has been assigned, "EC: NOT ASSIGNED" is used.

* ENGINEERED isfollowed either by "YES" or by a comment.

* For the token MUTATION, the following set of examplesillustrate the conventions used by PDB to represent
various types of mutations.

MJUTATI ON TYPE DESCRI PTI ON FORM

Si npl e substitution H s 57 replaced by Asn H57N



H s 57A replaced by Asn, in 36

chain C only Chain C, H57[ A]N
| nsertion H s and Pro i nserted before
Lys 48 I NS( HP- K48)
Del eti on Arg 141 of chains A and C
del eted, not deleted in
chain B Chain A, C, DEL(R141)

H s 23 through ARG 26 del et ed DEL( 23- 26)

H s 23C and Arg 26 del eted
fromchain B only Chain B, DEL(H23[(C, R26)

* When there are more than ten mutations:

- All the mutations are listed in the SEQADV record.

- Some mutations may be listed in MUTATION in COMPND to highlight the most important
ones, at the depositor's discretion.

* New tokens may be added by the PDB as needed.
Verification/Validation/Value Authority Control

CHAIN must match the chain identifiers(s) of the molecule(s). EC numbers are checked against the Enzyme
Data Bank.

Relationshipsto Other Record Types

Each molecule givenaMOL_ID in COMPND must be listed and given the biological sourceinformation in
SOURCE. In the case of mutations, the SEQADYV records will present differences from the reference molecule.

REMARK record may further describe the contents of the entry. Also see verification above.
Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
COVPND MOL I D 1;

COVWVPND 2 MOLECULE: HEMOGLOBI N;

COWPND 3 CHAIN. A B, C D

COWND 4 ENG NEERED: YES;

COVWND 5 MUTATION: CHAIN B, D, V1A

COWND 6 BIOLOd CAL_UNIT: HEMOG.OBI N EXI STS AS AN Al1Bl1/ A2B2



COVPND
COVPND

COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND
COVPND

COVPND
COVPND
COVPND
COVPND
COVPND

7 TETRAMER;
8 OTHER _DETAILS: DEOXY FORM

MOL ID 1
2 MOLECULE: COANPEA CHLOROTI C MOTTLE VI RUS;
3 CHAIN. A B, C

4 SYNONYM CCW,

5 MOL_ID 2;

6 MOLECULE: RNA (5'-(*AP*UP*AP*U)-3");

7 CHAIN. D, F;

8 ENG NEERED: YES;

9 MOL_ID: 3

10 MOLECULE: RNA (5'-(*AP*U)-3");

11 CHAIN: E;

12 ENG NEERED: YES

MOL I D 1;
2 MOLECULE: HEVAM NE A;
3 CHAIN: NULL;
4 EC. 3.2.1.14, 3.2.1.17;
5 OTHER DETAILS: PLANT ENDOCHI Tl NASE/ LYSQZYME
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SOURCE

Overview

The SOURCE record specifies the biological and/or chemical source of each biological molecule in the entry.
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 For mat

COLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " SOURCE"
9 - 10 Conti nuati on conti nuation Al'l ows concatenation of nultiple
records.
11 - 70 Speci fication srcNane I dentifies the source of the
list macronol ecul e in a token: val ue
format.
Details
TOKEN VALUE DEFI NI TI ON
MOL_ID Nunbers each nol ecul e. Sane as appears in
COVPND.
SYNTHETI C I ndi cates a chemi cal | y-synt hesi zed source.
FRAGVENT A domain or fragnent of the nolecule may be
speci fi ed.
ORGANI SM_SCI ENTI FI C Scientific name of the organism
ORGANI SM_COVMON Common nane of the organi sm
STRAI'N Identifies the strain.
VARI ANT Identifies the variant.
CELL_LI NE The specific line of cells used in the

experi nment.

ATCC American Type Culture Collection tissue
cul ture nunber.



ORGAN

TI SSUE

CELL

ORGANELLE

SECRETI ON

CELLULAR_LOCATI ON

PLASM D
GENE

EXPRESSI ON_SYSTEM

EXPRESSI ON_SYSTEM STRAI'N

EXPRESSI ON_SYSTEM VARI ANT

EXPRESSI ON_SYSTEM CELL_LI NE

EXPRESSI ON_SYSTEM ATCC_NUMBER

EXPRESSI ON_SYSTEM ORGAN
EXPRESSI ON_SYSTEM Tl SSUE

EXPRESSI ON_SYSTEM CELL

EXPRESSI ON_SYSTEM _ORGANELLE

EXPRESSI ON_SYSTEM CELLULAR_LOCATI ON

Organi zed group of tissues that carfi es on
a specialized function.

Organi zed group of cells with a conmon
function and structure.

Identifies the particular cell type.

Organi zed structure within a cell.
Identifies the secretion, such as saliva,

uri ne, or venom from which the nol ecul e was

i sol at ed.

Identifies the location inside (or
outside) the cell

Identifies the plasm d containing the gene.
I dentifies the gene.

System used to express reconbi nant
macr onol ecul es.

Strain of the organismin which the nol ecule
was expressed.

Vari ant of the organi smused as the
expressi on system

The specific line of cells used as the
expressi on system

I dentifies the ATCC nunber of the expression
system

Speci fic organ which expressed the nol ecul e.
Specific tissue which expressed the nol ecul e.

Specific cell type which expressed the
nmol ecul e.

Speci fic organell e which expressed the
nol ecul e.

Identifies the location inside or outside
the cell which expressed the nol ecul e.



EXPRESS|I ON_SYSTEM VECTOR _TYPE Identifies the type of vector used, i.e.,
pl asnid, virus, or cosnid. 40

EXPRESSI ON_SYSTEM VECTOR Identifies the vector used.
EXPRESSI ON_SYSTEM PLASM D Plasm d used in the reconbi nant experi nent.
EXPRESSI ON_SYSTEM GENE Nanme of the gene used in reconbi nant

experi nment .

OTHER _DETAI LS Used to present information on the source
whi ch is not given el sewhere.

* The srcNameisalist of token: value pairs describing each biological component of the entry.

* Asin 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.

* Physical layout of these items may be altered by PDB staff to improve human readability of the SOURCE
record.

* 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 achemically synthesized molecule using abiologically 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 appearsin SOURCE.

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

* |f 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_ 1D, as given in the COMPND record, must be
repeated in the SOURCE record along with the source information for the corresponding molecule.

* 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.

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



given MOL _ID.
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- 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 Example 3 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:
- The expression system is described.

- 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.

* For atheoretical modelling experiment, SOURCE describes the modelled compound just as though it were an
experimental study.

* New tokens may be added by the PDB.
Verification/Validation/Value Authority Control

The biological source is compared to that found in the sequence database. Common and scientific names are
checked against the "Annotated Classification of Source Organisms. PIR-International Protein Sequence
Database" compiled by Andrzej Elzanowski and available from the PDB.

Relationshipsto Other Record Types
Each macromolecule listed in COMPND must have a corresponding source.

Example



1234567890123456789012345678901234567890123456789012345678901234567890

SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

MOL I D 1; 42
2 ORGANI SM SCI ENTI FI C: AVI AN SARCOVA VI RUS;

3 STRAIN: SCHM DT- RUPPI N B;

4 EXPRESSI ON_SYSTEM ESCHERI CHI A COLI;

5 EXPRESSI ON_SYSTEM PLASM D: PRC23I N

MOL_ID: 1,
2 ORGANI SM SCI ENTI FI C. GALLUS GALLUS;
3 ORGANI SM_ COVMON: CHI CKEN,;
4 ORGAN:. HEART;
5 TI SSUE: MUSCLE

MOL I D 1;
EXPRESSI ON_SYSTEM ESCHERI CHI A COLI ;
EXPRESSI ON_SYSTEM STRAI N. BE167;
FRAGVENT: RESI DUES 1-16;
ORGANI SM _SCI ENTI FI C. BACI LLUS AMYLOLI QUEFACI ENS;
EXPRESSI ON_SYSTEM ESCHERI CHI A COLI ;
FRAGVENT: RESI DUES 17-214;
ORGANI SM _SCI ENTI FI C. BACI LLUS MACERANS

CO~NO U WN
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KEYWDS

Overview

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

COLUWNS DATA TYPE FI ELD DEFI NI T1 ON
1. 6 Record name  CkEWOS'
9 - 10 Conti nuati on continuation Al'l ows concatenation of records if
necessary.
11 - 70 Li st keywds Comma- separated |ist of keywords

rel evant to the entry.

Details
* The KEYWDS record contains alist 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:

- Functional classification.

- Metabolic role.

- Known biological or chemical activity.

- Structural classification.
*Other classifying terms may be used. No ordering is required for these terms. A number of PDB entries
contain complexes of macromolecules. In these cases, all terms applicable to each molecule should be
provided.
*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, and the parentheses used in
HEADER are optional in KEYWDS.



Verification/Validation/Value Authority Control

44

Terms used in the KEYWDS record are subject to scientific and editorial review. A list of terms, definitions,
and synonyms will be maintained at the PDB. Every attempt will be made to provide some level of consistency
with keywords used in other biological databases.

Relationshipsto 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
1234567890123456789012345678901234567890123456789012345678901234567890
KEYWDS LYASE, TRI CARBOXYLI C ACI D CYCLE, M TOCHONDRI ON, OXI DATI VE
KEYWDS 2 METABOLI SM
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EXPDTA

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:

ELECTRON DIFFRACTION
FIBER DIFFRACTION
FLUORESCENCE TRANSFER
NEUTRON DIFFRACTION
NMR

THEORETICAL MODEL
X-RAY DIFFRACTION

Record For mat

COLUMNS DATA TYPE FI ELD DEFI NI TI ON
1. 6 Record mame  CEXPDTA*
9 - 10 Cont i nuati on continuation Allows concatenation of multiple
records.
11 - 70 SLi st t echni que The experinental technique(s) with

optional comment describing the
sanpl e or experinent.

Details

* EXPDTA is mandatory and appearsin al entries.

* The technique must match one of the permitted values. See above.

* |f more than one model appears in the entry, the number of models included must be stated.

* If only one model appears in the entry, its significance must be stated, such as it being a minimized
average or regularized mean structure.

* |f 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. Each technique may have a comment,
which appears before the semi-colon.

Verification/Validation/Value Authority Control

The verification program checks that the EXPDTA record appears in the entry and that the technique
matches one of the allowed values. It also checks that the relevant standard REMARK is added in the case
of NMR, fiber, or theoretical modeling studies, and that the correct CRY ST1 and SCALE are used in these

cases. If an entry contains multiple models, the verification program checks for the correct number of
matching MODEL/ENDMDL records.

Relationshipsto Other Record Types

If the experiment isan NMR, fiber, or theoretical modeling 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 apolycrystalline fiber diffraction study, CRY ST1 and SCALE contain the normal unit cell
data.

Example

123456789(1)123456789(%12345678981234567893123456789312345678981234567898
EXPDTA X- RAY DI FFRACTI ON

EXPDTA NEUTRON DI FFRACTI ON; X- RAY DI FFRACTI ON

EXPDTA NVR, 32 STRUCTURES

EXPDTA NVR, REGULARI ZED MEAN STRUCTURE

EXPDTA THEORETI CAL MCDEL

EXPDTA FI BER DI FFRACTI ON, FI BER

EXPDTA FI BER DI FFRACTI ON, POLYCRYSTALLI NE SAMPLE
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AUTHOR
Overview
The AUTHOR record contains the names of the people responsible for the contents of the entry.

Record For mat

COLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " AUTHOR'
9 - 10 Cont i nuati on continuation Allows concatenation of multiple
records.
11 - 70 Li st aut hor Li st Li st of the author nanes, separated
by conmas.
Details

* The authorList field lists author names separated by commas with no subsequent spaces.
* Representation of personal names:

- First and middle names are indicated by initials, each followed by a period, and precede the
surname.

- Only the surname (family or last name) of the author is givenin full.
- Hyphens can be used if they are part of the author's name.
- Apostrophes are allowed in surnames.
- The word Junior is not abbreviated.
- Umlauts and other character modifiers are not given.
* Structure of personal names:
- Thereis no space after any initial and its following period.

- Blank spaces are used in aname only if properly part of the surname (e.g., JVAN DORN), or



between surname and Junior, |1, or 111. 48

- Abbreviations that are part of a surname, such as St. or Ste., are followed by a period and a space
before the next part of the surname.

* Representation of corporate names:
- Group names used for one or all of the authors should be spelled out in full.

- The name of the larger group comes before the name of a subdivision, e.g., University of
Somewhere Department of Chemistry.

* Structure of list:
- Line breaks between multiple lines in the authorList occur only after acomma.
- Personal names are not split across two lines.

* Special cases:

- Names are given in English if there is an accepted English version; otherwise in the native
language, trandliterated if necessary.

- "ET AL." may be used when all authors are not individually listed.
Verification/Validation/Value Authority Control

The verification program checks that the authorList field is correctly formatted. It does not perform any spelling
checks or name verification.

Relationshipsto Other Record Types

The format of the namesin the AUTHOR record isthe ssme asin JRNL and REMARK 1 references.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
AUTHCOR M B. BERRY, B. MEADCR, T. Bl LDERBACK, P. LI ANG M GLASER,

AUTHOR 2 G N.PHILLIPS JUNIOR, T. L. ST. STEVENS

AUTHOR C. -1 . BRANDEN, C. J. Bl RKETT- CLEWS, L. RI VA DI SANSAVERI NO
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REVDAT
Overview
REVDAT records contain a history of the modifications made to an entry since its release.

Record For mat

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  CREVDAT'

8 - 10 | nt eger nodNum Modi fi cati on nunber.

11 - 12 Conti nuati on continuation Allows concatenation of nmultiple
records.

14 - 22 Dat e nodDat e Date of nodification (or rel ease for

new entries). This is not repeated
on continuation |ines.

24 - 28 String(5) nmodl d Identifies this particul ar
nodi fication. It links to the
archive used internally by PDB
This is not repeated on continuation

l'i nes.

32 | nt eger nodType An integer identifying the type of
nodi fication. In case of revisions
Wi th nore than one possi bl e nodType,
t he hi ghest value applicable will be
assi gned.

40 - 45 LSt ring(6) record Nanme of the nodified record.

47 - 52 LStri ng(6) record Name of the nodified record.

54 - 59 LSt ri ng(6) record Nanme of the nodified record.

61 - 66 LSt ring(6) record Nanme of the nodified record.

Details

* Each time revisions are made to the entry, a modification number is assigned in increasing (by 1) numerical
order. REVDAT records appear in descending order (most recent modification appearsfirst). New entries have a
REVDAT record with modNum equal to 1 and modType equal to 0. Allowed modTypes are:



Initial released entry. %0

M scel | aneous - nostly typographical.

Modi ficati on of a CONECT record.

Modi fication to coordi nates or transformations.
-9 Not defi ned.

A WNPEFO

* Each revision may have more than one REVDAT record, and each revision has a separate continuation field.
Verification/Validation/Value Authority Control

The modType must be one of the defined types, and the given record type must be valid. If modTypeisO, the
modld must match the entry's ID code in the HEADER record.

Relationshipsto Other Record Types

REMARK 860 presents the correction or change that is made to an entry. Also, see verification above.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REVDAT 3 15- OCT- 89 1PRCB 1 REMARK
REVDAT 2 19- APR- 89 1PRCA 2 CONECT

REVDAT 1 09- JAN-89 1PRC 0
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SPRSDE
Overview

The SPRSDE records contain alist of the ID codes of entries that were made obsolete by the given coordinate
entry and withdrawn from the PDB release set. One entry may replace many. It is PDB policy that only the
principal investigator of a structure has the authority to withdraw it.

Record For mat

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  "SPRSDE'
9 - 10 Conti nuation continuation Allows for nultiple ID codes.

12 - 20 Dat e sprsdeDat e Date this entry superseded the

|isted entries. This field is not
copi ed on continuati ons.

22 - 25 | Dcode i dCode I D code of this entry. This field

I's not copied on continuations.
32 - 35 | Dcode sl dCode | D code of a superseded entry.
37 - 40 | Dcode sl dCode | D code of a superseded entry.
42 - 45 | Dcode sl dCode | D code of a superseded entry.
47 - 50 | Dcode sl dCode | D code of a superseded entry.
52 - 55 | Dcode sl dCode | D code of a superseded entry.
57 - 60 | Dcode sl dCode | D code of a superseded entry.
62 - 65 | Dcode sl dCode | D code of a superseded entry.
67 - 70 | Dcode sl dCode | D code of a superseded entry.
Details

* The ID code list isterminated by the first blank slDcode field.

Verification/Validation/Value Authority Control



PDB checks that the superseded entries have actually been withdrawn from release. o

Relationshipsto Other Record Types

The sprsdeDate is usually the date the entry is released, and therefore matches the date in the REVDAT 1

record. The ID code found in the idCode field must be the same as one found in the idCode field of the
HEADER record.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
SPRSDE 17-JUL-84 4HHB 1HHB

SPRSDE 27-FEB-95 1CGDJ 1LH4 2LH4
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JRNL
Overview

The JRNL record contains the primary literature citation that describes the experiment which resulted in the
deposited coordinate set. Thereis at most one JRNL reference per entry. If thereis no primary reference, then
thereis no JRNL reference. Other references are given in REMARK 1.

PDB isin the process of linking and/or adding all referencesto CitDB, the literature database used by the
Genome Data Base (available at URL http://gdowww.gdb.org/gdb-bin/genera/generalcitation/Citation).

Record For mat

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record nane JRNL

13 - 70 LString t ext See Details bel ow
Details

* The following tables are used to describe the sub-record types of the JRNL record.

* The AUTH sub-record is mandatory in JRNL. Thisisfollowed by TITL, EDIT, REF, PUBL, and REFN sub-
record types. REF and REFN are also mandatory in JRNL. EDIT and PUBL may appear only if the referenceis
to anon-journal.

* |f the JRNL referenceisin the MEDLINE database the information in the MEDLINE reference will be used to
supply information for the sub-record types.

* When aMEDLINE reference is used, the abbreviation of the journal will be converted to the CASSI
abbreviation as listed in the coden list used jointly by the Cambridge Crystallographic Data Centre (CCDC) and
the PDB.

1. AUTH

* AUTH contains the list of authors associated with the cited article or contribution to alarger work (i.e., AUTH
is not used for the editor of abook).

* The author list isformatted similarly to the AUTHOR record. It isacomma-separated list of names. Spaces at
the end of a sub-record are not significant; all other spaces are significant. See the AUTHOR record for full
details.



* The authorL.ist field of continuation sub-recordsin JRNL differs from that in AUTHOR by leaving,no leading
blank in column 20 of any continuation lines.

* One author's name, consisting of theinitials and family name, cannot be split across two lines. If there are
continuation sub-records, then all but the last sub-record must end in a comma.

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1. 6  Record mame  CJRML "

13 - 16 LString(4) " AUTH" Appears on all continuation records.

17 - 18 Cont i nuati on continuation Allows concatenation of multiple
records.

20 - 70 Li st aut hor Li st Li st of the authors.

2.TITL

* TITL specifiesthetitle of the reference. Thisis used for thetitle of ajournal article, chapter, or part of a book.
TheTITL lineis omitted if the author(s) listed in authorList wrote the entire book (or other work) listed in REF
and no section of the book is being cited.

* |f an articleisin alanguage other than English and is printed with an alternate title in English, the English
language title is given, followed by a space and then the name of the language (in its English form, in square
brackets) in which the article is written.

* |f the title of an article isin anon-Roman aphabet the title is tranditerated.

* The actual title cited is reconstructed in a manner identical to other continued records, i.e., trailing blanks are
discarded and the continuation line is concatenated with a space inserted.

* A line cannot end with a hyphen. A compound term (two elements connected by a hyphen) or chemical names
which include a hyphen must appear on asingle line, unless they are too long to fit on one line, in which case
the split is made at a normally-occurring hyphen. An individual word cannot be hyphenated at the end of aline
and put on two lines. An exception is when there is a repeating compound term where the second element is
omitted, e.g., "DOUBLE- AND TRIPLE-RESONANCE". In such a case the non-completed word "DOUBLE-"
could end aline and not alter reconstruction of the title.

COLUMWNS DATA TYPE FI ELD DEFI NI TI ON

13 - 16 LString(4) “TITL" Appears on all continuation |ines.



17 - 18 Cont i nuati on continuation Permts long titles.
55

20 - 70 LString title Title of the article.

3.EDIT

* EDIT appearsif editors are associated with a non-journal reference. The editor list is formatted and
concatenated in the same way that author lists are.

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record mame  CJRL
13 - 16 LString(4) "EDI T" Appears on all continuation records.

17 - 18 Cont i nuati on continuation Allows a long list of editors.

20 - 70 Li st edi torLi st Li st of the editors.

4. REF

* REF isagroup of fields which contains either the publication status or the name of the publication (and any
supplement and/or report information), volume, page, and year. There are two forms of this sub-record group,
depending upon the citation's publication status.

4a. If the reference hasnot yet been published, the sub-record type group has the form:

COLUMNS  DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record mame  CJRAL "
13 - 16 LString(3) " REF"

20 - 34 LSt ri ng( 15) "TO BE PUBLI SHED"

* At the present time, there is no formal mechanism in place for monitoring the subsequent publication of such
referenced papers. PDB relies upon the depositor to provide reference update information since preliminary
information can change by the time of actual publication.

4b. If the reference has beenpublished, then the REF sub-record type contains information about the name of
the publication, supplement, report, volume, page, and year in the appropriate fields. These fields are detailed
below.

* Publication name (first item in pubName field):



- If the publication isaserial (i.e., ajournal, an annual, or other non-book or non-monograph??:
item issued in parts and intended to be continued indefinitely), use the abbreviated name of the
publication as listed in American Chemical Society (A.C.S.) publications such as CAS Source
Index (CASSI) or Chemical Abstracts. (The A.C.S. abbreviation is based on the International
Standards Organization's standard | SO 4-1984[E].) If the A.C.S. has not yet established an
abbreviation for the publication, the nameis given in full.

- If the publication is a book, monograph, or other non-serial item, use its full name according to
the Anglo-American Cataloging Rules, 2nd Ed., 1988 revision (AACRZ2R). (Non-serial items
include theses, videos, computer programs, and anything that is complete in one or afinite
number of parts.) If there is a sub-title, and the item is verified in an online catalog, it will be
included using the same punctuation as in the source of verification. Preference will be given to
verification using cataloging of the Library of Congress, the National Library of Medicine, and
the British Library, in that order.

- If abook is part of a monographic series: the full name of the book (according to AACR2R) is
listed first, followed by the name of the seriesin which it was published. The seriesinformation is
given within parentheses and the series name is preceded by "IN:" and a space. If the series has an
A.C.S. abbreviation, that abbreviation should be used; otherwise the series name should be listed
in full. If applicable, the series name should be followed, after acomma and a space, by avolume
(V.) and/or number (NO.) and/or part (PT.) indicator and the relevant characters to indicate its
number and/or letter in the series.

* Supplement (follows publication name in pubName field):

- If areferenceisin a supplement to the volume listed, or if information about a"part” is needed
to distinguish multiple parts with the same page numbering, such information should be put in the
REF sub-record.

- A supplement indication should follow the name of the publication and should be preceded by a
comma and a space. Supplement should be abbreviated as"SUPPL." If there is a supplement
number or letter, it should follow "SUPPL." without an intervening space. A part indication
should also follow the name of the publication and be preceded by a commaand a space. A part
should be abbreviated as "PT.", and the number or letter should follow without an intervening
space.

- If thereis both a supplement and a part, their order should reflect the order printed on the work
itself.

* Report (follows publication name and any supplement or part information in pubName field):

- If abook has areport designation, the report information should follow the title and precede
seriesinformation. The name and number of the report is given in parentheses, and the name is
preceded by "REPORT:" and a space.



* Reconstruction of publication name: 57

- The name of the publication is reconstructed by removing any trailing blanks in the pubName
field, and concatenating all of the pubName fields from the continuation lines with an intervening
space. There are two conditions where no intervening space is added between lines: when the
pubName field on aline ends with a hyphen or a period, or when the line ends with a hyphen (-).
When the line ends with aperiod (.), add a space if thisis the only period in the entire pubName
field; do not add a space if there are two or more periods throughout the pubName field, excluding
any periods after the designations "SUPPL", "V*", "NQO", or "PT".

* VVolume, page, and year (volume, page, year fields respectively):

- The REF sub-record type group also contains information about volume, page, and year when
applicable.

- In the case of a monograph with multiple volumes which is al'so in a numbered series, the
number in the volume field represents the volume number of the book, not the series. (The volume
number of the seriesisin parentheses with the name of the series, as described above under
publication name.)

COLUMWNS DATA TYPE FI ELD DEFI NI TI ON

17

20

50

52

57

63

16 LString(3) " REF"

18 Continuation continuation Allows |ong publication names.

47 LString pubNane Nane of the publication including
section or series designation. This is
the only field of this sub-record which
may be conti nued on successive
sub-records.

51 LString(2) VAR Appears in the first sub-record only,
and only if colum 55 is non-bl ank.

55 String vol une Right-justified blank-filled vol une
i nformation; appears in the first
sub-record only.

61 String page First page of the article; appears in the
first sub-record only.

66 I nt eger year Year of publication; first sub-record

only.



5. PUBL 58

* PUBL contains the name of the publisher and place of publication if the reference isto abook or other non-
journal publication. If the non-journal has not yet been published or released, this sub-record is absent.

* The place of publication is listed first, followed by a space, a colon, another space, and then the name of the
publisher/issuer. This arrangement is based on the ISBD(M) International Standard Bibliographic Description
for Monographic Publications (Rev.Ed., 1987) and AACR2R and is used in public online catalogsin libraries.
Details on the contents of PUBL are given below.

* Place of publication:

- Give the place of publication. If the name of the country, state, province, etc. is considered
necessary to distinguish the place of publication from others of the same name, or for
identification, then follow the city with a comma, a space, and the name of the larger geographic
area.

- If there is more than one place of publication, only the first listed will be used. If an online
catalog record is used to verify the item, the first place listed there will be used, omitting any
brackets. Preference will be given to the cataloging done by the Library of Congress, the National
Library of Medicine, and the British Library, in that order.

* Publisher's name (or name of other issuing entity):

- Give the name of the publisher in the shortest form in which it can be understood and identified
internationally, according to AACR2R rule 1.4D.

- If there is more than one publisher listed in the publication, only the first will be used in the PDB
file. If an online catalog record is used to verify the item, the first place listed there will be used
for the name of the publisher. Preference will be given to the cataloging of the Library of
Congress, the National Library of Medicine, and the British Library, in that order.

* Ph.D. and other theses:

- Theses are presented in the PUBL record if the degree has been granted and the thesis made
available for public consultation by the degree-granting institution.

- The name of the degree-granting institution (the issuing agency) is followed by a space and
"(THESIS)".

* Reconstruction of place and publisher:

- The PUBL sub-record type can be reconstructed by removing al trailing blanks in the pub field
and concatenating all of the pub fields from the continuation lines with an intervening space.



Continued lines do not begin with a space. o

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

13 - 16 LString(4) " PUBL"

17 - 18 Continuation continuation Allows |ong publisher and place nanes.

20 - 70 LString pub Cty of publication and nanme of the
publ i sher/institution.

6. REFN

* REFN isagroup of fields which contains encoded references to the citation. No continuation lines are
possible. Each piece of coded information has a designated field.

* The American Society for Testing and Materials (ASTM) number is an encoded reference to the journal title.
New ASTM codens are assigned by the Chemical Abstracts Service and appear in CASSI and its supplements.

* The country field is blank if the reference was published in more than one country.

* |f more than one ISBN is known, select one that matches the individual volume cited (if it happensto bein a
set that also has an ISBN for the set). If the reason for multiple ISBNsis that the publication isissued in more
than one country, use the ISBN for the country of the first listed place of publication. If there are hardcover and
paperback ISBN numbers, use the ISBN for the hardbound version.

* Because some publications do not have an ASTM coden, an ISSN number, or an ISBN number, each
publication is assigned a number. Thislist of numbers, or codens, was established by the Cambridge
Crystallographic Data Center (CCDC) and new numbers are assigned by both CCDC and PDB as new
publications are added to their respective databases.

* There are two forms of this sub-record type group, depending upon the publication status.

6a. Thisform of the REFN sub-record type group is used if the citation has not been published.

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record mame  CJRML "
13 - 16 LSt ri ng(4) " REFN"

67 - 70 LString(4) "0353" This is the CCDC/ PDB coden for unpublished

wor ks.
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6b. Thisform of the REFN sub-record type group is used if the citation has been published.

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

13 - 16 LString(4) " REFN'

20 - 23 LString(4) " ASTM'

25 - 30 LSt ring(6) astm ASTM devi sed coden.

33 - 34 LString(2) country Country of publication code as defined
in the OCLC MARC cat al ogi ng for mat
(optional).

36 - 39 LString(4) "1 SBN' or I nternational Standard Book Nunber or

"] SSN' International Standard Serial Nunber.

41 - 65 LString i sbn | SSN or | SBN nunber (final digit nay be
a letter and may contain one or nore
dashes).

67 - 70 LString(4) coden Code from CCDC/ PDB coden |i st.

Verification/Validation/Value Authority Control
PDB verifiesthat thisrecord is correctly formatted.

PDB uses MEDLINE to verify the accuracy of references and to obtain information required for CitDB that is
not required by the PDB listing. The process of using MEDLINE requires following the National Library of
Medicine rules for the transcription of names and titles. Articlesin non-MEDLINE journals are verified through
other online databases or with the reprint in hand. Verification of book referencesis done using online
cooperative or individual library catalogs.

Citations appearing in JRNL may not also appear in REMARK 1.
Relationshipsto Other Record Types
The publication cited as the JRNL record may not be repeated in REMARK 1.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890



JRNL AUTH N THANKI, J. K M RAQ, S. | . FOUNDLI NG, W J. HOVE,

JRNL AUTH 2 A G TOVASSELLI , R L. HEI NRI KSCN, S. THAI SRI VONGS, o1
JRNL AUTH 3 A W.ODAVEER

JRNL TITL CRYSTAL STRUCTURE OF A COWPLEX OF HI V-1 PROTEASE
JRNL TITL 2 WTH A DI HYDROETHYLENE- CONTAI NI NG | NHI Bl TOR:

JRNL TI'TL 3 COVPARI SONS W TH MOLECULAR MODELI NG

JRNL REF TO BE PUBLI SHED

JRNL REFN 0353
JRNL AUTH G FERM , M F. PERUTZ, B. SHAANAN, R. FOURME

JRNL TI TL THE CRYSTAL STRUCTURE OF HUVAN DEOXYHAEMOGLOBI N AT
JRNL TITL 2 1.74 A RESCLUTI ON

JRNL REF J. MOL. Bl QL. V. 175 159 1984
JRNL REFN  ASTM JMOBAK UK | SSN 0022- 2836 0070

Known Problems

* Interchange of bibliographic information and linking with other databases is hampered by the lack of labels or
specific locations for certain types of information or by more than one type of information being in a particular
location. Thisis most likely to occur with books, series, and reports. Some of the points below provide details
about the variations and/or blending of information.

* Titles of the publications that require more than 28 characters on the REF line must be continued on
subsequent lines. There is some awkwardness due to volume, page, and year appearing on the first REF line,
thereby splitting up the title.

* Information about a supplement and its number/letter is presented in the publication's title field (on the REF
lines in columns 20 - 47). This sometimes means that the publication's coden has several versions of REF title
information.

* When seriesinformation for a book is presented, it is added to the REF line. The number of REF lines can
become large in some cases because of the 28-column limit for title information in REF.

* Thereis often an ISBN for abook title and a separate ISSN for the seriesin which it was published. Thereis
no way to present more than one of these.

* Books that are issued in more than one series are not accommodated.

* Many books are issued in more than one country. The publisher has a separate ISBN number in each country.
Thereisno place to put any additional applicable ISBN numbers, which would be useful in an international
database such as the PDB.

* The country code prefix of the ISBN may not match the country of the place of publication that is listed on the
PUBL line when a book is published in more than one country.



* Pagination is limited to the beginning page.
* Thereis no place for listing a reference's accession number in another database.

* MEDLINE truncates the author list after the tenth name.

62
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REMARK

Overview

REMARK records present experimental details, annotations, comments, and information not included in other
records. In anumber of cases, REMARKS are used to expand the contents of other record types. A new level
of structure is being used for some REMARK records. Thisis expected to facilitate searching and will assist in
the conversion to arelational database.

The very first line of every set of REMARK records is used as a spacer to aid in reading.

COLUMNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " REMARK"
8 - 10 | nt eger remar KNum Remark nunmber. It is not an error

for remark n to exist in an entry
when remark n-1 does not.

12 - 70 LString enpty Left as white space in first |ine of
each new renark.

REMARK 1, 2, and 3, detailed below, are specific for references, resolution, and refinement, respectively.
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REMARK 1

REMARK 1 listsimportant publications related to the structure presented in the entry. These citations are
chosen by the depositor. They arelisted in reverse-chronological order. Citations are not repeated from the
JRNL records. After the first blank record and the REFERENCE sub-record, the sub-record types for

REMARK 1 are the same asin the JRNL sub-record types. For details, see the JRNL section.

PDB isin the process of linking and/or adding references to CitDB, the literature database of the Genome Data
Base (available at URL http://gdbwww.gdb.org/gdb-bin/genera/generalcitation/Citation).

Record Format and Details

Aswith al other remarks, the first lineis empty and is used as a spacer.

The following tables are used to describe the sub-record types of REMARK 1.
1. REFERENCE

Each reference is preceded by aline indicating the reference number in the entry.

COLUWNS DATA TYPE FI ELD DEFI NI TI1 ON

1. 6 Record name  CREMARK
10 LString(1) "y

12 - 20 LStri ng(9) " REFERENCE"

22 - 70 | nt eger ref Num Ref erence nunber. Starts with

1 and increnents by 1.

2. AUTH

AUTH contains the list of authors of the reference.

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CREMARK
10 LString(1) "l

13 - 16 LString(4) " AUTH" Appears on all continuation

records.



17 - 18 Conti nuati on continuation Allows a long list of aut Ror s.

20 - 70 Li st aut hor Li st Li st of the authors.

See JRNL AUTH for details.

3. TITL

TITL specifiesthetitle of the reference.

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  CREMRK

10 LString(1) "n

13 - 16 LString(4) "TITL" Appears on all continuation
records.

17 - 18 Conti nuati on conti nuation Permits long titles.

20 - 70 LString title Title of the article.

See JRNL TITL for details.

4. EDIT

EDIT appearsif editors are associated with a non-journal reference.

COLUMNS DATA TYPE FI ELD DEFI NI T1 ON

1. 6 Record name  CREMARK

10 LString(1) "y

13 - 16 LString(4) "EDI T" Appears on all continuation
records.

17 - 18 Conti nuati on continuation Permits long |list of editors.

20 - 70 LString edi torLi st Li st of the editors.

See JRNL EDIT for details.



66
5. REF

REF is agroup of fields which contains the name of the publication.

5a. If it hasnot yet been published, the REF sub-record type has the form:

COLUMNS  DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  CREMARK®
10 LString(1) "

13 - 16 LStri ng(3) " REF"

20 - 34 LSt ri ng(15) "TO BE PUBL| SHED"

At the present time, there is no formal mechanism in place for monitoring the subsequent publication of
referenced papers. PDB relies upon the depositor to provide reference update information since preliminary
information can change by the time of actual publication.

5b. If the referencehas been published, then the REF sub-record type group contains information about the
name of the publication, supplement, report, volume, page, and year, in the appropriate fields.

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  CREMRK
10 LString(1) "1n

13 - 16 LString(3) " REF"

17 - 18 Conti nuati on conti nuation Permits | ong publication nanes.

20 - 47 LString pubNane Nane of the publication including

section or series designation.
This is the only field of this
record which may be continued on
successi ve records.

50 - 51 LString(2) "V Appears in the first record only,
and only if colum 55 is filled in.

52 - 55 String vol une Right-justified blank-filled vol une
information; appears in the first
sub-record only.



57 - 61 String page First page of the articl e appears
in the first sub-record only.

63 - 66 | nt eger year Year of publication, first record
only.

See JRNL REF for details.

6. PUBL

PUBL contains the name of the publisher and place of publication if the reference isto abook or other non-
journal publication. If the reference has not yet been published or released, this sub-record is absent.

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CREMRK
10 LString(1) "n

13 - 16 LString(4) " PUBL"

17 - 18 Conti nuati on continuation Permits | ong publisher and city

i nformati on.

20 - 70 LString pub Nanme of the publisher and city of
publ i cati on.

See JRNL PUBL for details.

7. REFN
REFN is a group of fields which contains encoded references to the citation.

7a. If the citation hasnot been published, this form of the REFN sub-record type group is used.

COLUWMNS  DATA TYPE FI ELD DEFI NI TI ON
1. 6  Record name  CREMARK"
10 LString(1) "

13 - 16 LStri ng(4) " REFN'

67 - 70 LString(4) " 0353" This is the PDB coden for unpublished



wor ks.
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7b. If the citationhas been published, thisform of the REFN sub-record type group is used.

COLUNWMNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record name  CREMARK
10 LString(1) "l
13 - 16 LStri ng(4) " REFN'
20 - 23 LString(4) " ASTM' Blank if reference is not
serialized.
25 - 30 LString astm Code fromthe ASTMfile.
33 - 34 LString country 2-digit abbreviation for
country of publication.
36 - 39 LString(4) "1 SBN' or
"] SSN'
41 - 65 LString i sbn | SSN or | SBN nunber.
68 - 70 LString(4) coden Nunmber from Canbri dge

Crystal |l ographi c Data Center
coden list, or assigned by the
PDB.

See JRNL REFN for details.

Verification/Validation/Value Authority Control
PDB verifies that this record is correctly formatted.

PDB uses MEDLINE to verify the accuracy of references and to obtain information required for CitDB that is
not required by the PDB listing. The process of using MEDLINE requires following the National Library of
Medicine rules for the transcription of names and titles. Articlesin non-MEDLINE journals are verified
through other online databases or with the reprint in hand. Verification of book references is done using online
cooperative or individual library catalogs.

Citations appearing in REMARK 1 may not appear in JRNL.

Relationshipsto Other Record Types
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Citations appearing in REMARK 1 may not appear in JRNL.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 1

REMARK 1 REFERENCE 1

REMARK 1 AUTH A M BONVIN, J. AL RULLMANN, R. M LAMERI CHS, R. BCELENS,
REMARK 1 AUTH 2 R KAPTEIN

REMARK 1 TITL "ENSEMBLE" | TERATI VE RELAXATI ON MATRI X APPRCOACH:
REMARK 1 TITL 2 A NEW NVR REFI NEMENT PROTOCOL APPLI ED TO THE
REMARK 1 TITL 3 SOLUTI ON STRUCTURE OF CRAMBI N

REMARK 1 REF PROTEI NS: STRUCT. , FUNCT. , V. 15 385 1993
REMARK 1 REF 2 GENET.

REMARK 1 REFN  ASTM PSFGEY US | SSN 0887-3585 0867
REMARK 1 REFERENCE 2

REMARK 1 AUTH J. A C. RULLMANN, A. M J. J. BONVI N, R BOELENS, R. KAPTEI N
REMARK 1 TITL STRUCTURE DETERM NATI ON BY NMR - APPLI CATI ON TO
REMARK 1 TITL 2 CRAMBIN

REMARK 1 EDT D. M SQUWPASI S, T. M JOVI N

REMARK 1 REF COMPUTATI ON OF BI OMOLECULAR 1 1992
REMARK 1 REF 2 STRUCTURES; ACH EVEMENTS,

REMARK 1 REF 3 PROBLEMS, AND PERSPECTI VES

REMARK 1 PUBL BERLI N : SPRI NGER- VERLAG

REMARK 1 REFN GW I SBN 3540559515 2010
REMARK 1 REFERENCE 3

REMARK 1 AUH R MJ.M LAMERI CHS

REMARK 1 REF 2D NMR STUDI ES OF 1989
REMARK 1 REF 2 BI OMOLECULES: PROTEI N

REMARK 1 REF 3 STRUCTURE AND PROTEI N- DNA

REMARK 1 REF 4 | NTERACTI ONS

REMARK 1 PUBL UTRECHT : UNI VERSI TY OF UTRECHT ( THESI S)

REMARK 1 REFN NE 2011
REMARK 1

REMARK 1 REFERENCE 1

REMARK 1 AUIH G FERM , M F. PERUTZ

REMARK 1 REF HAEMOGLOBI N AND MYOG.OBI N 1981
REMARK 1 REF 2 (IN ATLAS OF MOLECULAR

REMARK 1 REF 3 STRUCTURES I N BI OLOGY, V.2)

REMARK 1 PUBL OXFORD : CLARENDON PRESS

REMARK 1 REFN | SBN 0-19-854706-4 0986

Known Problems



See JRNL for alisting of problems associated with references.
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REMARK 2

REMARK 2 states the highest resolution, in Angstroms, that was used in building the model. Aswith all the
remarks, the first REMARK 2 record is empty and is used as a spacer.

Record Format and Details

* The second REMARK 2 record has one of two formats. The first is used for diffraction studies, the second
for other types of experimentsin which resolution is not relevant, e.g., NMR and theoretical modeling.

* For diffraction experiments:

COLUMWNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CREMARK
10 LString(1) " 2"

12 - 22 LString(11) " RESOLUTI ON. "

23 - 27 Real (5. 2) resol ution Resol uti on.

29 - 38 LString(10) " ANGSTROVS. "

REMARK 2 when not a diffraction experiment:

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CREMARK
10 LString(1) "2"

12 - 38 LString(28) "RESOLUTI ON. NOT APPLI CABLE. "

41 - 70 String comrent Comrent .

* Additional explanatory text may be included starting with the third line of the REMARK 2 record. For
example, depositors may wish to qualify the resolution value provided due to unusual experimental
conditions.

COLUMNS DATA TYPE FI ELD DEFI NI TI ON



10 LString(1) "o

12 - 22 LString(11) " RESOLUTI ON. "
24 - 70 String comrent Comrent .
Example
1 2 3 4 5 6 7

1234567890123456789012345678901234567/890123456789012345678901234567890
REMARK 2
REMARK 2 RESOLUTI ON. 1.74 ANGSTROMS.

REMARK 2
REMARK 2 RESOLUTI ON. NOT APPLI CABLE.

REMARK 2

REMARK 2 RESCLUTI ON. NOT APPLI CABLE.

REMARK 2 THI S EXPERI MENT WAS CARRI ED OUT USI NG FLUORESCENCE TRANSFER
REMARK 2 AND THEREFORE NO RESCLUTI ON CAN BE CALCULATED.
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REMARK 3

Overview

REMARK 3 presents information on refinement program(s) used and the related statistics. For non-
diffraction studies, REMARK 3 is used to describe any refinement done, but its format in those casesis
mostly free text.

If more than one refinement package was used, they may be named in "OTHER REFINEMENT
REMARKS'. However, Remark 3 statistics are given for the final refinement run.

Refinement packages are being enhanced to output PDB REMARK 3. A token: value template style
facilitates parsing. Spacer REMARK 3 lines are interspersed for visually organizing the information.

The templates below have been adopted in consultation with program authors. PDB is continuing this
dialogue with program authors, and expects the library of PDB records output by the programsto greatly
increase in the near future.

Instead of providing aRecord For mattable, each template is given as it appearsin PDB entries.

Details

* Thevalue "NULL" is given when there is no data available for a particular token.

Refinement using X-PLOR

Thisremark will be output by X-PLOR(online) for direct submission to PDB. Structures done using
earlier versions of X-PLOR will contain the same template, but with many of the data items containing
"NULL".

Template

REMARK 3

REMARK 3 REFI NEMENT.

REMARK 3 PROGRAM . X-PLOR

REMARK 3  AUTHORS . BRUNGER

REMARK 3

REMARK 3 DATA USED | N REFI NEMENT.

REMARK 3 RESCOLUTI ON RANGE HI GH ( ANGSTROVE)
REMARK 3 RESOLUTI ON RANGE LOW ( ANGSTROWVB)



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWwWwWwWwWwwWwwWwWwWwwWwwWwWwWwWwwWwWwwWwWwwWwWwwwWwwWwWwwwwwWwwwwwwwwww

DATA CUTOFF (SI GVA(F))
DATA CUTOFF HI GH (ABS(F))
DATA CUTOFF LOW ( ABS(F))

COVPLETENESS ( WORKI NG+TEST) (%
NUMBER OF REFLECTI ONS

FI'T TO DATA USED | N REFI NEMENT.

CROSS- VALI DATI ON METHOD

FREE R VALUE TEST SET SELECTI ON
R VALUE ( WORKI NG SET)
FREE R VALUE

FREE R VALUE TEST SET SIZE (%
FREE R VALUE TEST SET COUNT

ESTI MATED ERROR OF FREE R VALUE

FIT IN THE H GHEST RESOLUTI ON BI N.

TOTAL NUMBER OF BI NS USED

Bl N RESOLUTI ON RANGE HI GH (A
BI N RESOLUTI ON RANGE LOW (A
Bl N COVPLETENESS (WORKI NG+TEST) (%
REFLECTIONS IN BIN  (WORKI NG SET)
BIN R VALUE ( WORKI NG SET)
BI N FREE R VALUE

BI N FREE R VALUE TEST SET SIZE (%
BI N FREE R VALUE TEST SET COUNT

ESTI MATED ERROR OF BIN FREE R VALUE :

NUMBER OF NON- HYDROGEN AT(]VS USED | N REFI NEMENT.

PROTEI N ATOMS
NUCLEI C ACI D ATOVB
HETEROGEN ATOVS
SOLVENT ATOVB

B VALUES.

FROM W LSON PLOT (A**2)
MEAN B VALUE (OVERALL, A**2)
OVERALL ANI SOTRCPI C B VALUE

B11l (A**2)

B22 (A**2)

B33 (A**2)

B12 (A**2)

B13 (A**2)

B23 (A**2)
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REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWwWwWwWwWwwWwwWwWwWwwWwwWwWwWwWwwWwWwwWwWwwWwWwwwWwwWwWwwwwwWwwwwwwwwww

ESTI MATED COORDI NATE ERROR

ESD FROM LUZZATI PLOT (A
ESD FROM S| GVAA (A
LOW RESOLUTI ON CUTOFF (A
CROSS- VALI DATED ESTI MATED COORDI NATE ERROR.
ESD FROM C-V LUZZATI PLOT (A
ESD FROM C-V S| GVAA (A
RVE DEVI ATI ONS FROM | DEAL VALUES.
BOND LENGTHS (A
BOND ANGLES ( DEGREES)
DI HEDRAL ANGLES ( DEGREES)
| MPROPER ANGLES ( DEGREES)

| SOTROPI C THERVAL MODEL

| SOTROPI C THERVAL FACTOR RESTRAI NTS. RVB
MAI N- CHAI N BOND ( A *2)

MAI N- CHAI N ANGLE ( A *2)

S| DE- CHAI N BOND ( A *2)

S| DE- CHAI N ANGLE ( A *2)

NCS MODEL :

NCS RESTRAI NTS. RVB
GROUP 1 POSI Tl ONAL (A

GROUP 1 B-FACTCR ( A**2)

GROUP 2 POSI Tl ONAL (A

GROUP 2 B-FACTCR ( A**2)

GROUP 3 POSI Tl ONAL (A

GROUP 3 B-FACTCR ( A**2)

GROUP 4 POSI Tl ONAL (A

GROUP 4 B-FACTCR ( A**2)

PARAMETER FI LE
PARAMETER FI LE
PARAMETER FI LE
PARAMETER FI LE
PARAMETER FI LE
PARAMETER FI LE
TOPOLOGY FILE 1

Ok, wWNPE
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SI GVA



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWwWwwwww

TOPOLOGY FI LE
TOPOLOGY FI LE
TOPOLOGY FI LE
TOPOLOGY FI LE
TOPOLOGY FI LE

Ok wWN

OTHER REFI NEMENT REMARKS:

Refinement using NUCLSQ

Template

REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWwwWwwWwwWwWwwWwWwWwWwwWwwWwWwwWwwWwwwWwwwwwwwww

REFI NEMVENT.
PROGRAM NUCLSQ
AUTHORS WESTHOF, DUVAS, MORAS

DATA USED | N REFI NEMENT.

RESOLUTI ON RANGE HI GH ( ANGSTROVB)
RESOLUTI ON RANGE LOW ( ANGSTROVB)
DATA CUTOFF (SI GVA(F))
COVPLETENESS FOR RANGE (%
NUVMBER OF REFLECTI ONS

FI T TO DATA USED | N REFI NEMENT.
CROSS- VALI DATI ON METHOD

FREE R VALUE TEST SET SELECTI ON
R VALUE (WORKI NG + TEST SET)
R VALUE (WORKI NG SET)
FREE R VALUE

FREE R VALUE TEST SET SIZE (%
FREE R VALUE TEST SET COUNT

FI T/ AGREEVMENT OF MODEL W TH ALL DATA.
R VALUE
R VALUE
FREE R VALUE

FREE R VALUE TEST SET COUNT
TOTAL NUMBER OF REFLECTI ONS

NUMBER OF NON- HYDROGEN ATOMS USED | N REFI NEMENT.

(WORKI NG + TEST SET, NO CUTCFF)
(WORKI NG SET, NO CUTOFF)

(NO CUTOFF)
FREE R VALUE TEST SET SIZE (% NO CUTOFF)
(NO CUTOFF)
(NO CUTOFF)
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REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWwwWwWwWwWwwWwwWwWwWwwWwwWwWwWwwWwwWwWwwWwwWwwWwWwwWwwWwwWwwWwwWwwWwwwWwwwwwwwww

PROTEI N ATOMS
NUCLEI C ACI D ATOVB
HETEROGEN ATOVS
SOLVENT ATOVB

B VALUES.
FROM W LSON PLOT (A**2)
MEAN B VALUE (OVERALL, A**2)

OVERALL ANI SOTROPI C B VALUE.
B11l (A**2) :

B22 (A**2) :

B33 (A**2)

B12 (A**2)

B13 (A**2)

B23 (A**2)

ESTI MATED COORDI NATE ERROR

ESD FROM LUZZATI PLOT (A)
ESD FROM SI GVAA (A)
LOW RESOLUTI ON CUTOFF (A)

RVS DEVI ATI ONS FROM | DEAL VALUES.
DI STANCE RESTRAI NTS.

SUGAR- BASE BOND DI STANCE (A

SUGAR- BASE BOND ANGLE DI STANCE ( A)

PHOSPHATE BONDS DI STANCE (A

PHOSPHATE BOND ANGLE, H-BOND  (A)
PLANE RESTRAI NT (A
CHI RAL- CENTER RESTRAI NT ( A**3)
NON- BONDED CONTACT RESTRAI NTS.

SI NGLE TORSI ON CONTACT (A

MULTI PLE TORSI ON CONTACT (A
| SOTROPI C THERVAL FACTOR RESTRAI NTS.
SUGAR- BASE BONDS ( A *2)
SUGAR- BASE ANGLES ( A *2)
PHOSPHATE BONDS ( A *2)

PHOSPHATE BOND ANGLE, H BOND (A**2)

OTHER REFI NEMENT REMARKS:

RV

RV
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Refinement using PROLSQ, CCP4, PROFFT, GPRLSA, and related programs 8

Template

REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWWwWwWwWwwWwwWwwWwwwWwwWwwWwwWwwwWwwwwwwwwwwwwwwwww

REFI NEMENT.

PROGRAM
AUTHORS

DATA USED | N REFI NEMENT.

RESOLUTI ON RANGE HI GH ( ANGSTROMB)
RESOLUTI ON RANGE LOW ( ANGSTROVB)
DATA CUTOFF (SI GVA(F))
COVPLETENESS FOR RANGE (%
NUVBER OF REFLECTI ONS

FI'T TO DATA USED | N REFI NEMENT.

CROSS- VALI DATI ON METHOD

FREE R VALUE TEST SET SELECTI ON
R VALUE (WORKI NG + TEST SET)
R VALUE (WORKI NG SET)
FREE R VALUE

FREE R VALUE TEST SET SIZE (%
FREE R VALUE TEST SET COUNT

FI T/ AGREEVENT OF MODEL W TH ALL DATA.

R VALUE
R VALUE
FREE R VALUE

(WORKI NG + TEST SET, NO CUTOFF)
(WORKI NG SET, NO CUTOFF)
(NO CUTOFF)

FREE R VALUE TEST SET SIZE (% NO CUTOFF)
FREE R VALUE TEST SET COUNT  (NO CUTOFF)
TOTAL NUMBER OF REFLECTIONS  (NO CUTOFF)

NUMBER OF NON- HYDROGEN ATOMS USED | N REFI NEMENT.

PROTEI N ATOMS )
NUCLEI C ACI D ATOVB :
HETEROGEN ATOVS

SOLVENT ATOMS

B VALUES.

FROM W LSON PLOT
MEAN B VALUE

(A**2)
(OVERALL, A**2)



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWwwWwWwWwWwwWwwWwWwWwwWwwWwWwWwwWwwWwWwwWwwWwwWwWwwWwwWwwWwwWwwWwwWwwwWwwwwwwwww

OVERALL ANI SOTROPI C B VALUE.
B11l (A**2) :

B22 (A**2) :

B33 (A**2)

B12 (A**2)

B13 (A**2)

B23 (A**2)

ESTI MATED COORDI NATE ERROR

ESD FROM LUZZATI PLOT (A
ESD FROM SI GVAA (A)
LOW RESOLUTI ON CUTOFF (A)

RVS DEVI ATI ONS FROM | DEAL VALUES.

DI STANCE RESTRAI NTS.

RV

BOND LENGTH (A
ANGLE DI STANCE (A
| NTRAPLANAR 1-4 DI STANCE (A
H BOND OR METAL COORDI NATION  (A)
PLANE RESTRAI NT (A
CHI RAL- CENTER RESTRAI NT ( A**3)
NON- BONDED CONTACT RESTRAI NTS.
SI NGLE TORSI ON (A
MULTI PLE TORSI ON (A
H BOND (X...Y) (A
H BOND (X-H...Y) (A
CONFORMATI ONAL TORSI ON ANGLE RESTRAI NTS.
SPEC! FI ED ( DEGREES)
PLANAR ( DEGREES)
STAGGERED ( DEGREES)
TRANSVERSE ( DEGREES)

| SOTROPI C THERVAL FACTOR RESTRAI NTS.

MAI N- CHAI N BOND ( A *2)
MAI N- CHAI N ANGLE ( A *2)
S| DE- CHAI N BOND ( A *2)
S| DE- CHAI N ANGLE ( A *2)

OTHER REFI NEMENT REMARKS:

RV
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Refinement using SHELXL 80

Thisremark will be output by SHEL XL-96 for direct submission to PDB. Structures done
using earlier versions of SHEL X will use the same template, but with many of the data

items containing "NULL".

Template

REMARK 3

REMARK 3 REFI NEMENT.

REMARK 3  PROGRAM . SHELXL

REMARK 3  AUTHORS : G M SHELDRI CK

REMARK 3

REMARK 3 DATA USED | N REFI NEMENT.

REMARK 3 RESOLUTI ON RANGE HI GH ( ANGSTROVS)

REMARK 3 RESOLUTI ON RANGE LOW ( ANGSTROVS)

REMARK 3 DATA CUTOFF (SIGVA(F))

REMARK 3 COWVPLETENESS FOR RANGE (%

REMARK 3 CRCSS- VALI DATI ON METHOD

REMARK 3 FREE R VALUE TEST SET SELECTI ON

REMARK 3

REMARK 3 FI'T TO DATA USED I N REFI NEMENT ( NO CUTCFF) .
REMARK 3 R VALUE (WORKI NG + TEST SET, NO CUTOFF)
REMARK 3 R VALUE (WORKI NG SET, NO CUTOFF)
REMARK 3 FREE R VALUE ( NO CUTCOFF)
REMARK 3 FREE R VALUE TEST SET SI ZE (% NO CUTCOFF)
REMARK 3 FREE R VALUE TEST SET COUNT ( NO CUTOFF)
REMARK 3 TOTAL NUMBER OF REFLECTI ONS ( NO CUTOFF)
REMARK 3

REMARK 3 FI T/ AGREEMENT OF MODEL FOR DATA W TH F>4SlI G( F).
REMARK 3 R VALUE (WORKI NG + TEST SET, F>4SI { F))
REMARK 3 R VALUE (WORKI NG SET, F>4SI G F))
REMARK 3 FREE R VALUE (F>4SI 4 F))
REMARK 3 FREE R VALUE TEST SET SIZE (% F>4SI G F))
REMARK 3 FREE R VALUE TEST SET COUNT (F>4SI 4 F))
REMARK 3 TOTAL NUMBER OF REFLECTI ONS (F>4SI 4 F))
REMARK 3

REMARK 3 NUMBER OF NON- HYDROGEN ATOVE USED | N REFI NEMENT.
REMARK 3 PROTEI N ATOMVB

REMARK 3 NUCLEIC ACID ATC]VB

REMARK 3 HETEROGEN ATOVS

REMARK 3 SOLVENT ATOMS



REMARK 3

REMARK 3 MODEL REFI NEMENT.

REMARK 3 OCCUPANCY SUM OF NON- HYDROGEN ATOVB
REMARK 3 OCCUPANCY SUM OF HYDROGEN ATOVS

REMARK 3 NUMBER OF DI SCRETELY DI SORDERED RESI DUES
REMARK 3 NUMBER OF LEAST- SQUARES PARAMVETERS
REMARK 3 NUMBER OF RESTRAI NTS

REMARK 3

REMARK 3 RVB DEVI ATI ONS FROM RESTRAI NT TARGET VALUES.
REMARK 3 BOND LENGTHS (A
REMARK 3 ANGLE DI STANCES (A
REMARK 3 SIMLAR DI STANCES (NO TARGET VALUES) (A)
REMARK 3 DI STANCES FROM RESTRAI NT PLANES (A
REMARK 3 ZERO CHI RAL VOLUMES ( A**3)
REMARK 3 NON-ZERO CHI RAL VOLUMES ( A**3)
REMARK 3 ANTI - BUMPI NG DI STANCE RESTRAI NTS (A
REMARK 3 RI G D-BOND ADP COVPONENTS ( A *2)
REMARK 3 SIMLAR ADP COMPONENTS ( A *2)
REMARK 3 APPROXI MATELY | SOTROPI C ADPS ( A *2)
REMARK 3

REMARK 3 BULK SOLVENT MODELI NG,

REMARK 3 NMETHOD USED:

REMARK 3

REMARK 3 STEREOCHEM STRY TARGET VALUES :

REMARK 3 SPECI AL CASE:

REMARK 3

REMARK 3 OTHER REFI NEMENT REMARKS:

Refinement using TNT

Template

REMARK 3

REMARK 3 REFI NEMENT.

REMARK 3 PROGRAM : TNT

REMARK 3  AUTHORS . TRONRUD, TEN EYCK, MATTHEWS
REMARK 3

REMARK 3 DATA USED | N REFI NEMENT.

REMARK 3 RESOLUTI ON RANGE HI GH ( ANGSTROVB)
REMARK 3 RESOLUTI ON RANGE LOW ( ANGSTROWVB)
REMARK 3 DATA CUTOFF (SI GVA(F))
REMARK 3  COVWPLETENESS FOR RANGE (99



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWWwWwWwWwWwWwwWwwWwWwWwwWwwWwWwWwWwwWwWwwWwWwwWwWwwwWwwWwWwwwwwWwwwwwwwwww

NUMBER OF REFLECTI ONS

USI NG DATA ABOVE SI GVA CUTOFF.
CROSS- VALI DATI ON METHOD

FREE R VALUE TEST SET SELECTI ON
R VALUE (WORKI NG + TEST SET)
R VALUE (WORKI NG SET)
FREE R VALUE

FREE R VALUE TEST SET SIZE (%
FREE R VALUE TEST SET COUNT

USI NG ALL DATA, NO SI GVA CUTOFF.
R VALUE
R VALUE
FREE R VALUE

FREE R VALUE TEST SET COUNT
TOTAL NUMBER OF REFLECTI ONS

(WORKI NG + TEST SET, NO CUTOFF)
(WORKI NG SET, NO CUTOFF)

(NO CUTOFF)
FREE R VALUE TEST SET SIZE (% NO CUTOFF)
(NO CUTOFF)
(NO CUTOFF)
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NUMBER OF NON- HYDROGEN ATOMS USED | N REFI NEMENT.

PROTEI N ATOMS :
NUCLEI C ACI D ATOVB :
OTHER ATOMS

W LSON B VALUE (FROM FCALC, A**2)

RVE DEVI ATI ONS FROM | DEAL VALUES.
BOND LENGTHS (A
BOND ANGLES ( DEGREES)
TORSI ON ANGLES ( DEGREES)
PSEUDOROTATI ON ANGLES ~ ( DEGREES)

TRI GONAL CARBON PLANES (A
GENERAL PLANES (A
| SOTROPI C THERMAL FACTORS ( A**2)
NON- BONDED CONTACTS (A

| NCORRECT CHI RAL- CENTERS ( COUNT)

BULK SOLVENT MODELI NG
VETHOD USED :

KSOL :

BSOL



REMARK 3 RESTRAI NT LI BRARI ES. a3
REMARK 3 STEREOCHEM STRY :

REMARK 3 | SOTROPI C THERVAL FACTOR RESTRAI NTS :

REMARK 3

REMARK 3 OTIHER REFI NEMENT REMARKS:

Non-diffraction studies

Until standard refinement remarks are adopted for non-diffraction studies, their refinement
details are given in REMARK 3, but its format will consist totally of free text beginning
on the sixth line of the remark.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 3

REMARK 3 REFI NEMENT.
REMARK 3 PROGRAM

REMARK 3  AUTHORS
REMARK 3
REMARK 3 FREE TEXT
Example
1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 3
REMARK 3 REFI NEMENT.
REMARK 3 PROGRAM : X-PLOR 3.1
REMARK 3  AUTHORS . BRUNGER
REMARK 3
REMARK 3 STRUCTURAL STATI STI CS:
REMARK 3 25 SA
REMARK 3 STRUCTURES SAAVEM N
REMARK 3 RMS DEVI ATI ONS FROM EXP. RESTRAI NTS[ A
REMARK 3 NOE DI STANCE RESTRAI NTS (1430) 0.0451 A 0.044 A
REMARK 3 DI HEDRAL ANGLE RESTRAI NTS (130) 0.551 DEG 0. 660 DEG
REMARK 3 DEVI ATI ONS FROM | DEAL CGEQVETRY
REMARK 3 BONDS 0.004 A 0.004 A



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

WWWWWwWwwWwwwwwwww

ANGLES
| MPROPERS
X- PLOR ENE

ENCE
ECDI H
ENCS

EREPEL

EBOND

EANGLE

El MPROPER

ETOTAL
ATOM C RVS DI FFERENCES] C]
BACKBONE(N, CA, C) + LI GAND ATOVS
ALL HEAVY ATOVB

RG ES (I N KCAL MOL-1)[B]

0. 661 DEG
0.371 DEG

167
2.6
0.01
54
36
263
22
545

0,650 DEG
0.380 DEG

158
3.4
0.01
50
33
256
23
523

0.53+/-0.09 A
0.91+/-0.08 A
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REMARK 4 - 999

Overview

REMARKSs following the refinement remark consist of free text annotation, predefined boilerplate
remarks, and token: value pair styled templates. PDB is beginning to organize the most often used
remarks, and assign numbers and topics to them.

Presented here is the scheme being followed in the remark section of PDB files. The PDB expectsto
continue to adopt standard text or tables for certain remarks, as details are worked out.

Record Format and Details

* Non-standard remark annotations, or those with no clearly-defined topic or assigned remark number,
appear with remark number 6 or greater, but less than remark number 100.

* Notethat A, B, N, X, Y, and Z are used to represent variables in the following examples.

* Aswith all other remarks, thefirst line of each remark is empty and is used as a spacer.

REMARK 4, Format
Remark 4 is mandatory in entry if released after April 15, 1996.

In order to properly annotate the entries, REMARK 4 will now refer to the format as described in
Contents Guide version 2.2.

Template

REMARK 4
REMARK 4 XXXX COWPLI ES W TH FORVAT V. 2.2, 16-DEC 1996

XXXX refersto the ID code of the entry.
N.M refersto the version number.

DD-MMM-YYYY refersto the release date of that version of the format. DD is a number
01 through 31, MMM is a3 letter abbreviation for the month, and YY Y'Y isthe year.
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Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 4
REMARK 4 1ABC COWPLI ES WTH FORVAT V. 2.1, 25-0CT-1996

REMARK 5, Warning

Remark 5 repeats information presented on the CAVEAT record, which warns of severe

errorsin an entry. It also presents depositors remarks of a cautionary nature, such as
noting regions of poorly defined density.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 5

REMARK 5 WARNI NG
REMARK 5 XXXX: FREE TEXT GOES HERE.

XXXX refersto the ID code of the entry.
Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 5
REMARK 5 WARNI NG
REMARK 5 1ABC: THE CRYSTAL TRANSFORVATION IS IN ERROR BUT IS
REMARK 5 UNCORRECTABLE AT THI S TI ME.

REMARK 6 - 99, not assigned

Non-standard remark annotations, or those with no clearly defined topic or assigned
remark number appear with remark number 6 or greater, but less than remark number 100.

REMARK 100 - 199, Nucleic acids



These remarks are used in nucleic acid structures processed by the Nucleic Acid Database.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 100

REMARK 100 THI S ENTRY HAS BEEN PROCESSED BY THE NUCLEI C ACI D DATABASE
REMARK 100 ON DD- MMVF YYYY.
REMARK 100 THE NDB | D CODE |I'S NNNNNN.

For modified residues

Remark 101 is mandatory if substituted nucleic acid residues exit.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 101

REMARK 101 RESI DUE
REMARK 101 RESI DUE

N HAS XXX BONDED TO AB

XY
XY N HAS XXX BONDED TO AB

X isthe modified residue name, Y isthe chain identifier, N is the sequence number, XXX is the name of
the modifier, A isthe atom name and B the sequence number of the atom carrying the modifier.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 101

REMARK 101 RESIDUE G A 4 HAS CH3 BONDED TO 6.
REMARK 101 RESIDUE G B 16 HAS CH3 BONDED TO 6.

For base mispairings
Remark 102 is mandatory if mispaired bases exist and Watson-Crick H-bonding is present.

Template



1 2 3 4 5 6 8 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 102
REMARK 102 BASES A B NN AND XY ZZ ARE M SPAI RED.

REMARK 102 BASES A B NN AND X Y ZZ ARE M SPAI RED.

REMARK 102 ALL OTHER HYDROGEN BONDS BETWEEN BASE PAIRS I N TH S ENTRY
REMARK 102 FOLLOW THE CONVENTI ONAL WATSON- CRI CK HYDROGEN BONDI NG
REMARK 102 PATTERN AND THEY HAVE NOT BEEN PRESENTED ON * CONECT*
REMARK 102 RECORDS I N TH S ENTRY.

A isthe residue name, B the chain identifier, and NN the sequence number of first base, X isthe residue
name, Y the chainid, and ZZ the sequence number of the second base.

Example

1 2 3 4 ) 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 102

REMARK 102 BASES GA 4 AND A B 21 ARE M SPAI RED.

REMARK 102 BASES A A 9 AND GB 16 ARE M SPAI RED.

REMARK 102 ALL OTHER HYDROGEN BONDS BETWEEN BASE PAI RS I N THI S ENTRY
REMARK 102 FOLLOW THE CONVENTI ONAL WATSON- CRI CK HYDROGEN BONDI NG
REMARK 102 PATTERN AND THEY HAVE NOT BEEN PRESENTED ON * CONECT*
REMARK 102 RECORDS I N THI S ENTRY.

For structures containing inosine

Inosine istreated like a standard residue, however, entries containing inosine also include remarks 103
and 104.

Remark 103 is mandatory if non-Watson-Crick H-bonding is present for specific interactions.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 103
REMARK 103 THERE ARE NON- WATSON- CRI CK HYDROGEN BONDS BETWEEN THE
REMARK 103 FOLLOW NG ATOVE:

REMARK 103 AB | X N AND AB Z X NN
REMARK 103 AB | X N AND AB Z X NN



REMARK 103 ALL OTHER HYDROGEN BONDS BETWEEN BASE PAIRS IN THI S ENTRY,
REMARK 103 FOLLOW THE CONVENTI ONAL WATSON- CRI CK HYDROGEN BONDI NG
REMARK 103 PATTERN AND THEY HAVE NOT BEEN PRESENTED ON * CONECT*
REMARK 103 RECORDS | N THI S ENTRY.

AB isthe atom name, | the residue name inosine, X the chain identifier, and N the sequence number of
inosine, and AB isthe atom name, Z the residue name, X the chain identifier, and NN the sequence
number of the base which is paired with inosine.

Remark 104 is mandatory if inosine exists.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 104
REMARK 104 RESIDUE | X
REMARK 104 RESIDUE | X

Z Z

'S 1 NOSI NE.
'S | NCSI NE.

X isthe chain identifier and N the sequence number.
Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REVMARK 103
REMARK 103 THERE ARE NON- WATSON- CRI CK HYDROGEN BONDS BETWEEN THE
REMARK 103 FOLLOW NG ATOVE:

REMARK 103 N1 I A 1 AND N3 CB 16
REMARK 103 6 I A 1 AND N4 CB 16
REMARK 103 N1 I A 3 AND N3 CB 14
REMARK 103 O6 I A 3 AND N4 CB 14

REMARK 103 ALL OTHER HYDROGEN BONDS BETWEEN BASE PAI RS I N THI S ENTRY
REMARK 103 FOLLOW THE CONVENTI ONAL WATSON- CRI CK HYDROGEN BONDI NG
REMARK 103 PATTERN AND THEY HAVE NOT BEEN PRESENTED ON CONECT

REMARK 103 RECORDS I N THI S ENTRY.

REMARK 104

REMARK 104 RESIDUE | A 1 IS | NOSINE.

REMARK 104 RESIDUE | A 3 IS I NOSI NE.

For nucleic acid entries



Remark 105 is mandatory if nucleic acids exist in an entry. %

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 105
REMARK 105 THE PROTEI N DATA BANK HAS ADOPTED THE SACCHARI DE CHEM STS
REMARK 105 NOVENCLATURE FOR ATOMS OF THE DEOXYRI BOSE/ RI BOSE MJ ETY
REMARK 105 RATHER THAN THAT OF THE NUCLEGSI DE CHEM STS. THE RI NG
REMARK 105 OXYGEN ATOM | S LABELLED O4* | NSTEAD OF O1*.

For non-mismatched structures
Remark 106 is mandatory if hydrogen bonding is Watson-Crick.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 106
REMARK 106 THE HYDROGEN BONDS BETWEEN BASE PAIRS N THI S ENTRY FOLLOW
REMARK 106 THE CONVENTI ONAL WATSON- CRI CK HYDROGEN BONDI NG PATTERN.
REMARK 106 THEY HAVE NOT BEEN PRESENTED ON * CONECT* RECORDS IN THI S
REMARK 106 ENTRY.

REMARK 200-250, Experimental Details
Remarks in this range present the data collection details for the data which resulted in the
refinement statistics of REMARK 3. They provide information on the structure
determination experiment, which may have been done by diffraction, NMR, theoretical
modelling, or some other technique.

The "NULL" value will be used if the datafor atoken is not supplied by the depositor.

REMARK 200, X-ray Diffraction Experimental Details

To be used for single crystal, fiber, or polycrystalline X-ray diffraction experiments,



Remark 200 is mandatory if x-ray.
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Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 200

REMARK 200 EXPERI MENTAL DETAI LS

REMARK 200 EXPERI MENT TYPE © X- RAY DI FFRACTI ON

REMARK 200 DATE OF DATA COLLECTI ON :

REMARK 200 TEMPERATURE (KELVI N)

REMARK 200 PH

REMARK 200 NUMBER OF CRYSTALS USED

REMARK 200

REMARK 200 SYNCHROTRON (Y N)

REMARK 200 RADI ATl ON SOURCE

REMARK 200 BEAMLI NE

REMARK 200 X- RAY GENERATOR MODEL

REMARK 200 MONOCHROMATI C OR LAUE (ML)
REMARK 200 WAVELENGTH OR RANGE (A)
REMARK 200 MONOCHROVATOR

REMARK 200 OPTI CS

REMARK 200

REMARK 200 DETECTOR TYPE

REMARK 200 DETECTOR MANUFACTURER :
REMARK 200 | NTENSI TY- | NTEGRATI ON SOFTWARE :
REMARK 200 DATA SCALI NG SOFTWARE :

REMARK 200

REMARK 200 NUMBER OF UNI QUE REFLECTI ONS
REMARK 200 RESOLUTI ON RANGE HI GH (A
REMARK 200 RESOLUTI ON RANGE LOW (A
REMARK 200 REJECTION CRITERIA (SIGVA(1))
REMARK 200

REMARK 200 OVERALL.

REMARK 200 COMPLETENESS FOR RANGE (%
REMARK 200 DATA REDUNDANCY

REMARK 200 R MERGE (1)
REMARK 200 R SYM (1)
REMARK 200 <I/SIGVA(l)> FOR THE DATA SET
REMARK 200

REMARK 200 | N THE H GHEST RESOLUTI ON SHELL.

REMARK 200 HI GHEST RESOLUTI ON SHELL, RANGE HI GH (A)
REMARK 200 HI GHEST RESOLUTI ON SHELL, RANGE LOW (A)
REMARK 200 COMPLETENESS FOR SHELL (%

REMARK 200 DATA REDUNDANCY | N SHELL

REMARK 200 R MERGE FOR SHELL (1)



REMARK 200 R SYM FOR SHELL (1)

REMARK 200 <I/SI GVA(l)> FOR SHELL

REMARK 200

REMARK 200 METHCOD USED TO DETERM NE THE STRUCTURE:
REMARK 200 SOFTWARE USED:

REMARK 200 STARTI NG MODEL:

REMARK 200

REMARK 200 REMARK:
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Remark 205, Fiber Diffraction, Fiber Sample Experiment Details

Remark 205 is mandatory if fiber diffraction - non-crystalline sample.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 205

REMARK 205 THESE COORDI NATES WERE GENERATED FROM FI BER DI FFRACTI ON
REMARK 205 DATA. PROTEI N DATA BANK CONVENTI ONS REQUI RE THAT CRYST1
REMARK 205 AND SCALE RECORDS BE | NCLUDED, BUT THE VALUES OF THESE

REMARK 205 RECORDS ARE MEANI NGLESS.

Remarks 210 and 215, NMR Experiment Details
Remark 210 is mandatory if NMR.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 210
REMARK 210 EXPERI MENTAL DETAI LS
REMARK 210 EXPERI MENT TYPE : NWR
REMARK 210 TEMPERATURE ( KELVI N)

REMARK 210 PH

REMARK 210

REMARK 210 NVR EXPERI MENTS CONDUCTED
REMARK 210 SPECTROVETER FI ELD STRENGIH
REMARK 210 SPECTROVETER MODEL

REMARK 210 SPECTROVETER MANUFACTURER
REMARK 210



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

210
210
210
210
210
210
210
210
210

STRUCTURE DETERM NATI ON.
SOFTWARE USED
METHOD USED
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CONFORMERS, NUMBER CALCULATED
CONFORMERS, NUMBER SUBM TTED
CONFORMERS, SELECTI ON CRI TERI A

REMARK:

Remark 215 is mandatory if NMR

Template

1

2 3 4 5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890

REMARK
REMARK
REMARK
REMARK
REMARK

REMARK

215
215
215
215
215

215

NVR STUDY

THE COORDI NATES | N TH S ENTRY WERE GENERATED FROM SOLUTI ON
NVR DATA. PROTEI N DATA BANK CONVENTI ONS REQUI RE THAT
CRYST1 AND SCALE RECORDS BE | NCLUDED, BUT THE VALUES ON

THESE RECORDS ARE MEANI NGLESS.

New in vs. 2.2: Because we have received our first structure solved by solid state NMR, we have added
anew standard remark, number 217, which will appear in all solid state NMR entries.

REMARK 217
REMARK 217
REMARK 217
REMARK 217
REMARK 217
REMARK 217

SOLI D STATE NVR STUDY

THE COORDI NATES IN THI' S ENTRY WERE GENERATED FROM SCLI D
STATE NVR DATA. PROTEI N DATA BANK CONVENTI ONS REQUI RE THAT
CRYST1 AND SCALE RECORDS BE | NCLUDED, BUT THE VALUES ON
THESE RECORDS ARE MEANI NGLESS.

Remarks 220 and 225, Theoretical Modelling Experiment Details

Remark 220 is mandatory if theoretical model.

Template



1 2 3 4 5 6 %7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 220
REMARK 220 EXPERI MENTAL DETAI LS
REMARK 220 EXPERI MENT TYPE : THEORETI CAL MODELLI NG
REMARK 220
REMARK 220 REMARK:

Remark 225 is mandatory if theoretical model.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 225
REMARK 225 THEORETI CAL MODEL
REMARK 225 THE COORDI NATES I N THI S ENTRY REPRESENT A MODEL STRUCTURE.
REMARK 225 PROTEI N DATA BANK CONVENTI ONS REQUI RE THAT CRYST1 AND
REMARK 225 SCALE RECORDS BE | NCLUDED, BUT THE VALUES ON THESE

REMARK 225 RECORDS ARE MEANI NGLESS.

Remark 230, Neutron Diffraction Experiment Details
Remark 230 is mandatory if neutron diffraction study.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 230

REMARK 230 EXPERI MENTAL DETAILS

REMARK 230 EXPERI MENT TYPE : NEUTRON DI FFRACTI ON
REMARK 230 DATE OF DATA COLLECTI ON :

REMARK 230 TEMPERATURE ( KELVI N)

REMARK 230 PH

REMARK 230 NUMBER OF CRYSTALS USED

REMARK 230

REMARK 230 NEUTRON SOURCE

REMARK 230 BEAM.I NE

REMARK 230 WAVELENGTH OR RANGE (A

REMARK 230 MONOCHROVATOR



REMARK 230 OPTI CS

REMARK 230

REMARK 230 DETECTOR TYPE

REMARK 230 DETECTOR MANUFACTURER :
REMARK 230 | NTENSI TY- | NTEGRATI ON SOFTWARE
REMARK 230 DATA SCALI NG SOFTWARE )
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REMARK 230

REMARK 230 NUMBER OF UNI QUE REFLECTI ONS
REMARK 230 RESOLUTI ON RANGE HI GH (A
REMARK 230 RESOLUTI ON RANGE LOW (A
REMARK 230 REJECTION CRITERIA (SIGVA(1))
REMARK 230

REMARK 230 OVERALL.

REMARK 230 COVPLETENESS FOR RANGE (%
REMARK 230 DATA REDUNDANCY

REMARK 230 R MERGE (1)
REMARK 230 R SYM (1)
REMARK 230 <I/SIGMA(1)> FOR THE DATA SET
REMARK 230

REMARK 230 I N THE H GHEST RESCLUTI ON SHELL.
REMARK 230 HI GHEST RESOLUTI ON SHELL, RANGE HI GH (A)
REMARK 230 HI GHEST RESCLUTI ON SHELL, RANGE LOW (A)

REMARK 230 COMPLETENESS FOR SHELL (%
REMARK 230 DATA REDUNDANCY | N SHELL
REMARK 230 R MERGE FOR SHELL (1)
REMARK 230 R SYM FOR SHELL (1)
REMARK 230 <I/SIGVA(I)> FOR SHELL

REMARK 230

REMARK 230 METHCOD USED TO DETERM NE THE STRUCTURE:
REMARK 230 SOFTWARE USED

REMARK 230 STARTI NG MODEL:

REMARK 230

REMARK 230 REMARK:

Remark 240, Electron Diffraction Experiment Details
Remark 240 is mandatory if electron diffraction study.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 240
REMARK 240 EXPERI MENTAL DETAI LS



REMARK 240 EXPERI MENT TYPE : ELECTRON DI FFRACTI ON
REMARK 240 DATE OF DATA COLLECTI ON )

REMARK 240

REMARK 240 REMARK:
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Remark 250, Other Type of Experiment Details
Remark specific to other kinds of studies, not listed above.

Remark 250 is mandatory if other than x-ray, NMR, theoretical model, neutron, or

electron study.
Template
1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 250

REMARK 250 EXPERI MENTAL DETAI LS
REMARK 250 EXPERI MENT TYPE

REMARK 250 DATE OF DATA COLLECTI ON
REMARK 250

REMARK 250 REMARK:

REMARK 280, Crystal

Remark 280 presents information on the crystal. The solvent content and Matthews
coefficient are provided for protein and polypeptide crystals. Crystallization conditions are
free text.

Remark 280 is mandatory if single crystal study.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 280
REMARK 280 CRYSTAL
REMARK 280 SOLVENT CONTENT, VS  (%:

REMARK 280 MATTHEWS COEFFI Cl ENT, VM ( ANGSTROVB* * 3/ DA) :
REMARK 280
REMARK 280 CRYSTALLI ZATI ON CONDI TI ONS: FREE TEXT GOES HERE.
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REMARK 285, CRYST1

Remark 285 presents information on the unit cell.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 285

REMARK 285 CRYST1
REMARK 285 FREE TEXT GCES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 285
REMARK 285 CRYST1
REMARK 285 TEXT TO EXPLAI N UNUSUAL UNI T- CELL DATA: THE DATA WAS
REMARK 285 COLLECTED ON TWO- DI MENSI ONAL CRYSTALS AND HENCE THE
REMARK 285 C- AXI S REPEAT DOES NOT CORRESPOND TO A REAL REPEAT, BUT
REMARK 285 | NSTEAD REFERS TO THE SAMPLI NG THAT | S USED TO DESCRI BE
REMARK 285 THE CONTI NUOUS TRANSFORM  THE C VALUE OF 100.9 IS
REMARK 285 THEREFORE THE VALUE VWH CH SHOULD BE USED | N
REMARK 285 | NTERPRETI NG THE MEANI NG OF THE L | NDEX.

REMARK 290, Crystallographic Symmetry

Remark 290 is mandatory for crystalline studies. The remark is generated by PDB.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 290

REMARK 290 CRYSTALLOGRAPHI C SYMVETRY

REMARK 290 SYMVETRY OPERATORS FOR SPACE GROUP: P 21 21 21
REMARK 290

REMARK 290 SYMOP  SYMMVETRY



REMARK 290 NNNMVWM  OPERATOR o8

REMARK 290 1555 XY, Z

REMARK 290 2555 1/ 2-X, -Y, 1/ 2+Z

REMARK 290 3555 -X, 1/ 2+Y,1/ 2-Z

REMARK 290 4555 1/ 2+X, 1/ 2-Y,-Z

REMARK 290

REMARK 290 VWHERE NNN -> OPERATOR NUMBER
REMARK 290 MW - > TRANSLATI ON VECTOR
REMARK 290

REMARK 290 CRYSTALLOGRAPHI C SYMVETRY TRANSFCORIVATI ONS

REMARK 290 THE FOLLOW NG TRANSFORMATI ONS OPERATE ON THE ATOM HETATM
REMARK 290 RECORDS |IN THI'S ENTRY TO PRODUCE CRYSTALLOGRAPHI CALLY
REMARK 290 RELATED MOLECULES.

REMARK 290 SMIRY1 1 1.000000 0.000000 0.000000 0. 00000
REMARK 290 SMIRY2 1 0.000000 1.000000 0.000000 0. 00000
REMARK 290 SMIRY3 1 0.000000 0.000000 1.000000 0. 00000
REMARK 290 SMIRY1 2 -1.000000 0.000000 0.000000 36. 30027
REMARK 290 SMIRY2 2 0.000000 -1.000000 0O.000000 0. 00000
REMARK 290 SMIRY3 2 0.000000 0O.000000 1.000000 59. 50256
REMARK 290 SMIRY1 3 -1.000000 0O.000000 0.000000 0. 00000
REMARK 290 SMIRY2 3 0.000000 1.000000 0O.000000 46. 45545
REMARK 290 SMIRY3 3 0.000000 0.000000 -1.000000 59. 50256
REMARK 290 SMIRY1 4 1.000000 0.000000 0.000000 36. 30027
REMARK 290 SMIRY2 4 0.000000 -1.000000 0.000000 46. 45545
REMARK 290 SMIRY3 4 0.000000 0.000000 -1.000000 0. 00000
REMARK 290
REMARK 290 REMARK:
Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 290
REMARK 290

REMARK 290 CRYSTALLOGRAPHI C SYMMVETRY
REMARK 290 SYMVETRY OPERATORS FOR SPACE GROUP: P 21 21 21
REMARK 290

REMARK 290 SYMOP  SYMVETRY
REMARK 290 NNNMVM  OPERATOR
REMARK 290 1555 XY, Z

REMARK 290 2555 1/ 2-X, -Y, 1/ 2+Z
REMARK 290 3555 -X, 1/ 2+Y,1/ 2-Z
REMARK 290 4555 1/ 2+X, 1/ 2-Y,-Z
REMARK 290

REMARK 290 VWHERE NNN -> OPERATOR NUMBER



REMARK 290 MW - > TRANSLATI ON VECTOR

REMARK 290

REMARK 290 CRYSTALLOGRAPHI C SYMVETRY TRANSFCORIVATI ONS

REMARK 290 THE FOLLOW NG TRANSFORMATI ONS OPERATE ON THE ATOM HETATM
REMARK 290 RECORDS |IN THI'S ENTRY TO PRODUCE CRYSTALLOGRAPHI CALLY
REMARK 290 RELATED MOLECULES.
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REMARK 290 SMIRY1 1 1.000000 0.000000 0.000000 0. 00000
REMARK 290 SMIRY2 1 0.000000 1.000000 0.000000 0. 00000
REMARK 290 SMIRY3 1 0.000000 O0.000000 1.000000 0. 00000
REMARK 290 SMIRY1 2 -1.000000 0O.000000 0.000000 36. 30027
REMARK 290 SMIRY2 2 0.000000 -1.000000 0.000000 0. 00000
REMARK 290 SMIRY3 2 0.000000 0.000000 1.000000 59. 50256
REMARK 290 SMIRY1 3 -1.000000 0.000000 0.000000 0. 00000
REMARK 290 SMIRY2 3 0.000000 1.000000 0.000000 46. 45545
REMARK 290 SMIRY3 3 0.000000 0.000000 -1.000000 59. 50256
REMARK 290 SMIRY1 4 1.000000 0.000000 0.000000 36. 30027
REMARK 290 SMIRY2 4 0.000000 -1.000000 0.000000 46. 45545
REMARK 290 SMIRY3 4 0.000000 0.000000 -1.000000 0. 00000

REMARK 290
REMARK 290 REMARK: NULL

REMARK 295, Non-Crystallographic Symmetry

Description of non-crystallographic symmetry. Mandatory when MTRIX records are

present.
Template
1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 295

REMARK 295 NON- CRYSTALLOGRAPHI C SYMVETRY

REMARK 295 THE TRANSFORMATI ONS PRESENTED ON THE MIRI X RECORDS BELOW
REMARK 295 DESCRI BE NON- CRYSTALLOGRAPHI C RELATI ONSHI PS AMONG ATOMS
REMARK 295 I N THI S ENTRY. APPLYI NG THE APPROPRI ATE MIRI X

REMARK 295 TRANSFORVATI ON TO THE RESI DUES LI STED FI RST W LL Yl ELD
REMARK 295 APPROXI MATE COORDI NATES FOR THE RESI DUES LI STED SECOND
REMARK 295 CHAI'N | DENTI FI ERS G VEN AS "?" REFER TO CHAI NS FOR VH CH
REMARK 295 ATOVSE ARE NOT FOUND I N THI S ENTRY

REMARK 295

REMARK 295 APPLI ED TO TRANSFORMED TO

REMARK 295 TRANSFORM CHAI N RESI DUES CHAI N RESI DUES RMSD
REMARK 295 SSS ? ? .07 ? ? .. 7 ?

REMARK 295



REMARK 295 WHERE SSS -> COLUMNS 8-10 OF MIRI X RECORDS

REMARK 295
REMARK 295 REMARK:
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Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 295
REMARK 295 NON- CRYSTALLOGRAPHI C SYMVETRY
REMARK 295 THE TRANSFORMATI ONS PRESENTED ON THE MIRI X RECORDS BELOW
REMARK 295 DESCRI BE NON- CRYSTALLOGRAPHI C RELATI ONSHI PS AMONG ATOMS
REMARK 295 IN THI S ENTRY. APPLYI NG THE APPROPRI ATE MIRI X

REMARK 295 TRANSFORVATI ON TO THE RESI DUES LI STED FI RST W LL Yl ELD
REMARK 295 APPROXI MATE COORDI NATES FOR THE RESI DUES LI STED SECOND.
REMARK 295 CHAI' N | DENTI FI ERS G VEN AS "?" REFER TO CHAI NS FOR VH CH
REMARK 295 ATOVE ARE NOT FOUND I N THI S ENTRY.

REMARK 295

REMARK 295 APPLI ED TO TRANSFORVED TO

REMARK 295 TRANSFORM CHAI N RESI DUES CHAI N RESI DUES RMSD
REMARK 295 SSS

REMARK 295 M 1 A 1 .. 374 C 1 .. 374 0. 010
REMARK 295 M 2 B 1 .. 374 D 1 .. 374 0. 010
REMARK 295

REMARK 295 VWHERE SSS -> COLUWNS 8-10 OF MIRI X RECORDS

REMARK 295

REMARK 295 REMARK:

REMARK 300, Biomolecule
Description of the biologically functional molecule (biomolecule) in free text.

Remark 300 is mandatory if Remark 350 is provided.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 300

REMARK 300 Bl OMOLECULE
REMARK 300 FREE TEXT DESCRI PTI ON OF THE BI OLOQd CALLY FUNCTI ONAL
REMARK 300 MOLECULE.
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Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 300
REMARK 300 Bl OMOLECULE
REMARK 300 THE CATALYTI C SUBUNI T OF LI VER ALCOHOL DEHYDROGENASE FROM
REMARK 300 EQUUS CABALLUS | S A HOMO DI MER.

REMARK 350, Generating the Biomolecule

Remark 350 presents all transformations, both crystallographic and non-crystallographic,
needed to generate the biomolecule. These transformations operate on the coordinates in
the entry.

Remark 350 is mandatory if Remark 300 is provided.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 350
REMARK 350 GENERATI NG THE Bl OMOLECULE
REMARK 350 COCRDI NATES FOR A COVPLETE MULTI MER REPRESENTI NG THE KNOMW
REMARK 350 Bl OLOGE CALLY SI GNI FI CANT OLI GOMERI ZATI ON STATE OF THE
REMARK 350 MOLECULE CAN BE GENERATED BY APPLYI NG Bl OMI' TRANSFORVATI ONS
REMARK 350 G VEN BELOW  BOTH NON- CRYSTALLOGRAPHI C AND
REMARK 350 CRYSTALLOGRAPHI C OPERATI ONS ARE G VEN.

REMARK 350
REMARK 350 APPLY THE FOLLOW NG TO CHAINS: ?, ?2...
REMARK 350 Bl OMI'1 N N NNNNNN N NNNNNN - N. NNNNNN N. NNNNN
REMARK 350 Bl OMT2 N N NNNNNN N NNNNNN - N. NNNNNN N. NNNNN
REMARK 350 Bl OMI'3 N N NNNNNN N NNNNNN - N NNNNNN N. NNNNN
Example

1 2 3 4 5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 350
REMARK 350 GENERATI NG THE Bl OMOLECULE



REMARK 350 COORDI NATES FOR A COVMPLETE MULTI MER REPRESENTI NG THE K
REMARK 350 Bl OLOGE CALLY SI GNI FI CANT OLI GOMVERI ZATI ON STATE OF THE
REMARK 350 MOLECULE CAN BE GENERATED BY APPLYI NG Bl OMI' TRANSFORVATI ONS
REMARK 350 G VEN BELOWN  BOTH NON- CRYSTALLOGRAPHI C AND

REMARK 350 CRYSTALLOGRAPHI C OPERATI ONS ARE G VEN.

REMARK 350

REMARK 350 APPLY THE FOLLOW NG TO CHAINS: A, B, C

REMARK 350 Bl OMI'1 1 1.000000 0.000000 0.000000 0. 00000
REMARK 350 Bl OMI'2 1 0.000000 1.000000 0.000000 60. 00000
REMARK 350 Bl OMT'3 1 0.000000 0.000000 1.000000 0. 00000
REMARK 350 Bl OMI'1 2 -1.000000 0.000000 0.000000 0. 00000
REMARK 350 Bl OMI'2 2 0.000000 1.000000 0.000000 -120. 00000
REMARK 350 Bl OMT'3 2 0.000000 0.000000 -1.000000 0. 00000
REMARK 350 APPLY THE FOLLOWN NG TO CHAINS: D, E, F

REMARK 350 Bl OMI'1 3 1.000000 0O.000000 0.000000 0. 00000
REMARK 350 Bl OMT2 3 0.000000 -1.000000 0.000000 60. 00000
REMARK 350 Bl OMI'3 3 0.000000 0.000000 1.000000 0. 00000
REMARK 350 Bl OMI'1 4 -1.000000 0.000000 0.000000 0. 00000
REMARK 350 Bl OMT2 4 0.000000 -1.000000 0.000000 -120. 00000
REMARK 350 Bl OMT'3 4 0.000000 0.000000 1.000000 0. 00000

REMARK 350

REMARK 350 GENERATI NG THE Bl OMOLECULE

REMARK 350 COORDI NATES FOR A COVPLETE MULTI MER REPRESENTI NG THE KNOWN
REMARK 350 BI OLOGE CALLY SI GNI FI CANT OLI GOMERI ZATI ON STATE OF THE
REMARK 350 MOLECULE CAN BE GENERATED BY APPLYI NG Bl OMI' TRANSFORVATI ONS
REMARK 350 G VEN BELON BOTH NON- CRYSTALLOGRAPHI C AND

REMARK 350 CRYSTALLOGRAPHI C OPERATI ONS ARE G VEN.

REMARK 350

REMARK 350 APPLY THE FOLLOWNG TO CHAINS: A, B, C D, E F, G H
REMARK 350 APPLY THE FOLLOW NG TO CHAINS: |, J, K, L

REMARK 350 Bl OMI'1 1 -0.500000 -0.865983 0.000000 0. 00000
REMARK 350 Bl OMT2 1 0.866068 -0.500000 0.000000 0. 00000
REMARK 350 Bl OMT'3 1 0.000000 0.000000 1.000000 0. 00000

REMARK 375, Special Position

Remark 375 specifies atoms that are known to liein particular locations, related by the
symmetry elements, at which objects may be placed if and only if they possess symmetry
which coincides with that of the cell.

Template



1234567890123456789012345678901234567890123456789012345678901234567%390
REMARK 375

REMARK 375 SPECI AL PCSI Tl ON

REMARK 375 FREE TEXT GCES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 375
REMARK 375 SPECI AL PCSI Tl ON

REMARK 375 HOH 301 LIES ON A SPECI AL PGSI TI ON.
REMARK 375 HOH 77 LIES ON A SPECI AL PCSI TI ON.
REMARK 375

REMARK 375 SPECI AL PCSI Tl ON

REMARK 375 MG M4 A 10 LIES ON A SPECI AL PCSI TI ON.
REMARK 375 HOH A 13 LIES ON A SPECI AL PGSI TI ON.
REMARK 375 HOH A 28 LIES ON A SPECI AL PCSI TI ON.
REMARK 375 HOH A 36 LIES ON A SPECI AL PGSI TI ON.

REMARK 400, Compound

Further details on the macromolecular contents of the entry.

Template

1 2 3 4 ) 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 400

REMARK 400 COMPOUND
REMARK 400 FREE TEXT GCES HERE.

REMARK 450, Source
Further details on the biological source of the macromolecular contents of the entry.

Template



1234567890123456789012345678901234567890123456789012345678901234567%490
REMARK 450
REMARK 450 SOURCE

REMARK 450 FREE TEXT GCES HERE.

REMARK 460, Non-IUPAC Names

Remark 460 is mandatory when lUPAC-IUB rules are not strictly followed in naming
side-chain atoms.

Template

1 2 3 4 ) 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 460

REMARK 460 NON- | UPAC

REMARK 460 BY REQUEST OF THE DEPCSI TOR, THE PROTEI N DATA BANK HAS NOT
REMARK 460 APPLI ED THE | UPAC- | UB RECOMVENDATI ONS REGARDI NG THE

REMARK 460 DESI GNATI ON OF BRANCHES 1 AND 2 OF S| DE- CHAIN ATOMS | N
REMARK 460 RESI DUES ARG ASP, GLU, LEU, PHE, TYR, AND VAL TO THI S
REMARK 460 ENTRY.

REMARK 470, Missing Atom

Non-hydrogen atoms of standard residues which are missing from the coordinates are
listed. Missing HETATMS are not listed here.

Template

1 2 3 4 ) 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 470

REMARK 470 M SSI NG ATOM

REMARK 470 THE FOLLOW NG RESI DUES HAVE M SSI NG ATOVS ( M=MODEL NUMBER,
REMARK 470 RES=RESI DUE NAME; C=CHAI N | DENTI FI ER; SSEQ=SEQUENCE NUMBER;
REMARK 470 | =I NSERTI ON CODE) :

REMARK 470 M RES CSSEQ  ATOVB

Example



1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567%590
REMARK 470
REMARK 470 M SSI NG ATOM
REMARK 470 THE FOLLOW NG RESI DUES HAVE M SSI NG ATOVS ( M=MODEL NUMBER,
REMARK 470 RES=RESI DUE NAME; C=CHAI N | DENTI FI ER; SSEQ=SEQUENCE NUMBER;
REMARK 470 | =I NSERTI ON CODE) :

REMARK 470 M RES CSSEQ  ATOVB

REMARK 470 ARG A 412 CG C N NHL NH2
REMARK 470 ARG A 456 CG C N NHL NH2
REMARK 470 GLU A 486 cCG Cb Okl Or2

REMARK 470 GLU A 547 CG Cb Okl Or2

REMARK 470 GLU A 548 cCG CDb OCEl Or2

REMARK 470 LYS A 606 CG G CE N

REMARK 470 ARG B 456 CG C N NHL NH2
REMARK 470 ASP B 484 cCG Ob1 ODb2

REMARK 470 GLN B 485 CG CD OBl Ne2

REMARK 470 GLU B 486 CG CDb Okl Or2

REMARK 470 ARG B 490 CG Cb N < NHL NH2
REMARK 470 GLU B 522 CG Cb Okl Or2

REMARK 470 ARG B 576 CG C N NHL  NH2
REMARK 470 ASP B 599 CG OD1 OD2

REMARK 500, Geometry and Stereochemistry

Further details on the stereochemistry of the structure. This remark is generated by PDB,
but may also be provided by the depositor. Additional subtopics may be added as needed.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 500

REMARK 500 GEOVETRY AND STERECCHEM STRY
REMARK 500 SUBTCPI C:

REMARK 500

REMARK 500 FREE TEXT GCES HERE.

Example, close contacts (changed in vs. 2.2)

In response to recommendations from several depositors, we have updated our program which checks
for close contacts. Because these are reported in remark 500, PDB has changed the free text field of



REMARK 500 when it refers to close contacts.
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1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 500
REMARK 500 GEQVETRY AND STEREOCHEM STRY
REMARK 500 SUBTOPI C. CLOSE CONTACTS
REMARK 500
REMARK 500 THE FOLLOW NG ATOMS THAT ARE RELATED BY CRYSTALLOGRAPHI C
REMARK 500 SYMMETRY ARE I N CLOSE CONTACT. SOVE OF THESE MAY BE ATOVB
REMARK 500 LOCATED ON SPECI AL POSI TIONS I N THE CELL.
REMARK 500
REMARK 500 DI STANCE CUTOFF: 2.2 ANGSTROMS
REMARK 500 2.2 ANGSTROVSE FOR CONTACTS NOT | NVOLVI NG HYDROGEN ATOVB
REMARK 500 1.6 ANGSTROVGE FOR CONTACTS | NVOLVI NG HYDROGEN ATOVS
REMARK 500
REMARK 500 ATML RES C SSEQ ATM2 RES C SSEQ  SSYMOP DI STANCE
REMARK 500 CB LEU D 68 - CE LYS E 76 1656 2.10
REMARK 500 CB THR D 173 - O HOH 1151 4455 1.73
REMARK 500 O HCOH 1151 - B THR D 173 4566 1.73
REMARK 500 CZ ARG D 64 - O HOH 1422 3656 1.75
REMARK 500
REMARK 500 GEQVETRY AND STEREOCHEM STRY
REMARK 500 SUBTOPI C: CLOSE CONTACTS | N SAME ASYMVETRIC UNI'T
REMARK 500
REMARK 500 THE FOLLOW NG ATOMS ARE | N CLOSE CONTACT.
REMARK 500
REMARK 500 ATML RES C SSEQ ATM2 RES C SSEQ DI STANCE
REMARK 500 @) HOH 761 - O ARG 17 1.89
REMARK 500 O HCH 806 - N ARG 88 1.46
Example, non-CI S, non-trans

1 2 3 4 5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890

REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

REMARK
REMARK

500

500 GEOMVETRY AND STEREOCCHEM STRY

500 SUBTOPI C: NON-CI'S, NON- TRANS

500

500 THE FOLLOW NG PEPTI DE BONDS DEVI ATE SI GNI FI CANTLY FROM BOTH

500 C'S AND TRANS CONFORVATION. C1'S BONDS, | F ANY, ARE LI STED
500 ON CI SPEP RECORDS. TRANS IS DEFI NED AS 180 +/- 30 AND

500 Q1S IS DEFINED AS 0 +/- 30 DEGREES.

500 MODEL OVEGA



REMARK 500 VAL A 123 GLN A 124 0 221. 48
REMARK 500 VAL B 123 GN B 124 0 222. 43

Example, chiral centers

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 500
REMARK 500 GEQOVETRY AND STEREOCHEM STRY
REMARK 500 SUBTCPI C: CHI RAL CENTERS
REMARK 500
REMARK 500 UNEXPECTED CONFI GURATI ON OF THE FOLLOW NG CHI RAL
REMARK 500 CENTER(S) (M-MODEL NUMBER, RES=RESI DUE NAME; C=CHAI N
REMARK 500 | DENTI FI ER;, SSEQ=SEQUENCE NUMBER; | =I NSERTI ON CCDE) .

REMARK 500
REMARK 500 STANDARD TABLE:
REMARK 500 FORMAT: (10X, 13, 1X A3, 1X Al, |4, Al, 6X, A12)

REMARK 500

REMARK 500 M RES CSSEQ

REMARK 500 0 GLU 1 ALPHA- CARBON
REMARK 500 0 G.U 1 S| DE- CHAI N
REMARK 500 0 GLU 1 ALPHA- CARBON

Example, covalent bond angles

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 500

REMARK 500 GEOVETRY AND STERECCHEM STRY

REMARK 500 SUBTOPI C: COVALENT BOND ANGLES

REMARK 500

REMARK 500 THE STERECCHEM CAL PARAMETERS OF THE FOLLOW NG RESI DUES
REMARK 500 HAVE VALUES WH CH DEVI ATE FROM EXPECTED VALUES BY MORE
REMARK 500 THAN 4*RVSD ( M=-MODEL NUMBER, RES=RESI DUE NAME; C=CHAI N
REMARK 500 | DENTI FI ER, SSEQ=SEQUENCE NUMBER; | =I NSERTI ON CCDE) .
REMARK 500

REMARK 500 STANDARD TABLE:

REMARK 500 FORMAT: (10X, 13, 1X A3, 1X Al, |4, Al, 3(2X, A4, 17X, F5. 1)
REMARK 500

REMARK 500 EXPECTED VALUES: ENGH AND HUBER, 1991

REMARK 500

REMARK 500 M RES CSSEQ ATML ATMR ATMB

REMARK 500 0 ASP 3 G1- N - CA ANG. DeV. = 21.7 DEGREES
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Example, torsion angles

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 500

REMARK 500 GEOVETRY AND STERECCHEM STRY

REMARK 500 SUBTCOPI C: TORSI ON ANGLES

REMARK 500

REMARK 500 TORSI ON ANGLES QUTSI DE THE EXPECTED RAMACHANDRAN REG ONS:
REMARK 500 ( MFMODEL NUMBER; RES=RESI DUE NAME; C=CHAI N | DENTI FI ER;
REMARK 500 SSEQ=SEQUENCE NUMBER; | =I NSERTI ON CODE) .

REMARK 500

REMARK 500 STANDARD TABLE:

REMARK 500 FORMAT: (10X, 13, 1X, A3, 1X, Al, |1 4, Al, 4X, F7. 2, 3X, F7. 2)

REMARK 500

REMARK 500 M RES CSSEQ PSI PHI
REMARK 500 O VAL 26 -174. 85 -134. 80
REMARK 500 O MET 61 46. 11 -176. 53

REMARK 525, Solvent
Remarks specific to the solvent molecules of the entry.
Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 525
REMARK 525 SOLVENT
REMARK 525 FREE TEXT GCES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 525

REMARK 525 SOLVENT
REMARK 525 MANY OF THE WATER MOLECULES APPEAR TO BE ASSOCI ATED W TH
REMARK 525 A SYMVETRY- RELATED MOLECULE.



REMARK 525

REMARK 525 SOLVENT

REMARK 525 THE FOLLOW NG SOLVENT MOLECULES LI E FARTHER THAN EXPECTED
REMARK 525 FROM THE PROTEIN OR NUCLEI C ACI D MOLECULE AND MAY BE

REMARK 525 ASSOCI ATED WTH A SYMVETRY RELATED MOLECULE ( M=MODEL

REMARK 525 NUMBER, RES=RESI DUE NAME; C=CHAI N | DENTI FI ER; SSEQ=SEQUENCE

109

REMARK 525 NUMBER; | =1 NSERTI ON CODE) :

REMARK 525

REMARK 525 M RES CSSEQ

REMARK 525 0 HOH 561 DI STANCE = 5. 07 ANGSTROVB
REMARK 525 0 HOH 791 DI STANCE = 5. 08 ANGSTROVS

REMARK 550, SEGID

Description of the segment identifiersused in ATOM/HETATM.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 550
REMARK 550 SEGQ D
REMARK 550 FREE TEXT GCES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 550

REMARK 550 SEGQ D

REMARK 550 RESI DUES 1-55, SEG D VH1 ARE THE HEAVY CHAI N, VARI ABLE
REMARK 550 REG ON 1. RESIDUES 56-100, SEG D VH2 ARE THE HEAVY CHAI N,
REMARK 550 VARI ABLE REG ON 2, AND RESI DUES 101-150., SEA D VH3 ARE THE
REMARK 550 HEAVY CHAI N.

REMARK 600, Heterogen
Further details on the heterogensin the entry.

Template



1 2 3 4 5 6 110 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 600
REMARK 600 HETEROGEN
REMARK 600 FREE TEXT GOES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 600

REMARK 600 HETEROGEN
REMARK 600 HET GROUP TRI VI AL NAME: PHOSPHOTYROSI NE

REMARK 600 EMPI RI CAL FORMULA . C9 06 NP

REMARK 600

REMARK 600 o)

REMARK 600 / B
REMARK 600 Oo=cC c=cC o)
REMARK 600 \ / \ /I
REMARK 600 C-C-C C-0-P-0
REMARK 600 / W\ \\
REMARK 600 N cC-C o)
REMARK 600

REMARK 600

REMARK 600 NUMBER OF ATOVS | N GROUP: 17 (EXCLUDI NG HYDROGENS)

REMARK 650, Helix

Further details on the helix contents of the entry.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 650

REMARK 650 HELI X
REMARK 650 FREE TEXT GOES HERE.

Example



1234567890123456789012345678901234567890123456789012345678901234567390
REMARK 650

REMARK 650 HELI X

REMARK 650 DETERM NATI ON METHOD: KDSSP

REMARK 650 THE MAJOR DOVAINS ARE: "N' FOR N-TERM NAL DOMVAIN, "B" FOR
REMARK 650 BETA- BARREL DOVAI N, AND "C' FOR C-TERM NAL DOVAIN. "F"
REMARK 650 REFERS TO THE ACTI VE SI TE FLAP. ALPHA HELI CES ARE NAMED
REMARK 650 W TH TWO CHARACTERS, THE FI RST REFERRI NG TO THE DQOVAI N
REMARK 650 I N WHI CH THEY OCCUR.

REMARK 700, Sheet

Further details on the sheet contents of the structure. Severa standard templates are

included here.
Template
1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 700

REMARK 700 SHEET
REMARK 700 FREE TEXT GCES HERE.

REMARK 700
REMARK 700 SHEET

REMARK 700 DETERM NATI ON METHCD:
REMARK 700 THE SHEET STRUCTURE OF THI'S MOLECULE | S Bl FURCATED. I N

REMARK 700 ORDER TO REPRESENT TH S FEATURE I N THE SHEET RECORDS BELOW
REMARK 700 TWO SHEETS ARE DEFI NED. STRANDS N1, N2, N3 AND N4 OF SHEET
REMARK 700 XXX AND XXX ARE | DENTI CAL.

REMARK 700
REMARK 700 SHEET

REMARK 700 DETERM NATI ON METHCD:
REMARK 700 THE SHEET PRESENTED AS XXX ON SHEET RECORDS BELOW I S

REMARK 700 ACTUALLY AN N- STRANDED BETA-BARREL. THIS IS
REMARK 700 REPRESENTED BY A N+1- STRANDED SHEET IN WHI CH THE FI RST AND

REMARK 700 LAST STRANDS ARE | DENTI CAL.

REMARK 700

REMARK 700 SHEET

REMARK 700 DETERM NATI ON METHCD:

REMARK 700 THERE ARE SEVERAL BI FURCATED SHEETS IN TH S STRUCTURE.



REMARK 700 EACH |'S REPRESENTED BY TWO SHEETS WHI CH HAVE ONE OR MORE
REMARK 700 | DENTI CAL STRANDS
REMARK 700 SHEETS XXX AND XXX REPRESENT ONE Bl FURCATED SHEET.

REMARK 700 SHEETS XXX AND XXX REPRESENT ONE Bl FURCATED SHEET.

N1, N2, N3 and N4 represent strand numbers, and XXX represents sheet identifiers.

When the remark for several bifurcated sheetsis used, itslast lineis repeated for the appropriate number
of bifurcated sheets, as shown in the last template above.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 700
REMARK 700 SHEET

REMARK 700 THE SHEET STRUCTURE OF THI S MOLECULE | S Bl FURCATED. | N
REMARK 700 ORDER TO REPRESENT TH S FEATURE I N THE SHEET RECORDS BELOW

REMARK 700 TWD SHEETS are defined. STRANDS 3, 4, AND 5
REMARK 700 OF SHEET *B2A* AND *B2B* ARE | DENTI CAL. STRANDS 3, 4, AND

REMARK 700 5 OF SHEET *B2C* AND *B2D* ARE | DENTI CAL.

REMARK 700
REMARK 700 SHEET

REMARK 700 STRANDS 1 TO 4 OF THE BETA- SHEET HAVE GREEK- KEY TOPOLOGY.
REMARK 700 THE SHEET FORMSB A FI VE- STRANDED BETA- BARREL W TH BULGES I N

REMARK 700 STRANDS 3 AND 5. | N ORDER TO REPRESENT THI S FEATURE | N THE
REMARK 700 SHEET RECORDS BELOW TWO SHEETS ARE DEFI NED

REMARK 700
REMARK 700 SHEET

REMARK 700 THE SHEET PRESENTED AS S5 ON SHEET RECORDS BELOW I S

REMARK 700 ACTUALLY A 6- STRANDED BETA-BARREL. THIS IS
REMARK 700 REPRESENTED BY A 7- STRANDED SHEET | N WHI CH THE FI RST AND

REMARK 700 LAST STRANDS ARE | DENTI CAL.

REMARK 750, Turn

Further details on the turns.



Template 113

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 750

REMARK 750 TURN
REMARK 750 FREE TEXT GCES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 750

REMARK 750 TURN

REMARK 750 TURN_ID: T4, TYPE | (ONE OR MORE OF THE PHI, PSI ANGLES
REMARK 750 DEVI ATE BY MORE THAN PLUS, M NUS 45 DEGREES FROM THE | DEAL
REMARK 750 VALUES USED BY W LMOT & THORNTON(1989)).

REMARK 750

REMARK 750 TURN_ID: T10, TYPE | (ONE OR MORE OF THE PHI, PSI ANGLES
REMARK 750 DEVI ATE BY MORE THAN PLUS, M NUS 45 DEGREES FROM THE | DEAL
REMARK 750 VALUES USED BY W LMOT & THORNTON(1989)) .

REMARK 750

REMARK 750 TURN_ID: T16, TYPE VIII (ONE OR MORE OF THE PHI, PSI
REMARK 750 ANGLES DEVI ATE BY MORE THAN PLUS, M NUS 45 DEGREES FROM
REMARK 750 THE | DEAL VALUES USED BY W LMOT & THORNTON(1989)) .

REMARK 800, Site
Further details on the site contents of the entry.

Remark 800 is mandatory if site records exist.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 800

REMARK 800 SI TE
REMARK 800 SI TE_I DENTI FI ER° FREE TEXT GOES HERE.
REMARK 800 Sl TE_DESCRI PTI ON: FREE TEXT GOES HERE.



Example 114

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 800

REMARK 800 SITE

REMARK 800 SI TE_I DENTI FI ER: RCA

REMARK 800 SI TE_DESCRI PTI ON: DESI GNATED RECOGNI TI ON REG ON | N PRI MARY
REMARK 800 REFERENCE. PROPOSED TO AFFECT SUBSTRATE SPECI FI CITY.
REMARK 800

REMARK 800 SI TE_I DENTI FI ER° RCB

REMARK 800 S| TE_DESCRI PTI ON: DESI GNATED RECOGNI TI ON REG ON | N PRI MARY
REMARK 800 REFERENCE. PROPOSED TO AFFECT SUBSTRATE SPECI FI CI TY.

REMARK 850, Revisions to Deposited Coordinates, Before Release

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 850
REMARK 850 CORRECTI ON BEFORE RELEASE
REMARK 850 ORI G NAL DEPOSI TI ON REVI SED PRI OR TO RELEASE
REMARK 850 DATE REVI SED: DD- MMM YYYY TRACKI NG NUMBER: T?

DD isanumber 01 through 31, MMM is a3 letter abbreviation for the month, and YYYY isthe year.
Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 850
REMARK 850 CORRECTI ON BEFORE RELEASE
REMARK 850 ORI G NAL DEPCSI TI ON REVI SED PRI OR TO RELEASE
REMARK 850 DATE REVI SED: 13- FEB-1996 TRACKI NG NUMBER: T7770
REMARK 850 DATE REVI SED: 10- APR-1996 TRACKI NG NUMBER: T8125

REMARK 860, Correction, After Release

Further details on corrections that have been made to the PDB entry, asreferred to in the



REVDAT record.
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Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 860
REMARK 860 CORRECTI ON AFTER RELEASE
REMARK 860 FREE TEXT GOES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 860

REMARK 860 CORRECTI ON

REMARK 860 CORRECT RESI DUE | DENTI FI CATI ON ON SI TE RECORDS. ADD
REMARK 860 RESIDUE TO SI TE RECORDS. 15-JUL-81

REMARK 860

REMARK 860 CORRECT DATES IN REMARKS 7 AND 16. 15-JAN- 82.

REMARK 860

REMARK 860 CORRECT ATOM NAME FOR ATOM 6 FROM C& TO CGL. 07- MAR- 83.

REMARK 860

REMARK 860 CHANGE RESI DUE 122 FROM ASN TO ASP. ADD REFERENCE.
REMARK 860 12- MAY- 83.

REMARK 860

REMARK 860 | NSERT REVDAT RECORDS. 30- SEP-83.

REMARK 860
REMARK 860 CORRECT CCODEN FOR REFERENCE 1. 27-OCT- 83.

REMARK 900, Related Entries

Thisremark gives ID codes of PDB filesrelated to the entry. These may include
coordinate entries deposited as arelated set, the structure factor or NMR restraint file
related to the entry, or the file containing the biologically functional molecule
("biomolecul€") generated by the PDB from symmetry records.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890



REMARK 900
REMARK 900 RELATED ENTRI ES
REMARK 900 FREE TEXT GOES HERE.
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Example

1 2 3 4 ) 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 900

REMARK 900 RELATED ENTRI ES
REMARK 900 THE BI OMOLECULE RELATED TO TH' S ENTRY HAS BEEN GENERATED
REMARK 900 AND | S AVAI LABLE AS PDB FI LE Bl O1ABC. PDB

REMARK 900

REMARK 900 RELATED ENTRI ES

REMARK 900 THE STRUCTURE FACTORS FOR THI S EXPERI MENT ARE AVAI LABLE AS
REMARK 900 PDB FI LE R1ABCSF. ENT

REMARK 900

REMARK 900 RELATED ENTRI ES

REMARK 900 THE LI ST OF EXPERI MENTAL RESTRAI NTS | S AVAI LABLE AS PDB
REMARK 900 FI LE 1ABC. MR

REMARK 900
REMARK 900 RELATED ENTRI ES
REMARK 900 THE BI OMOLECULE | S AVAI LABLE AS PDB FI LE Bl O1ABC. PDB

REMARK 999 Sequence
Further details on the sequence.

For cases where there are gaps in the structure as reflected in missing ATOM records missing N-

terminus and C-terminus residues are delineated in REMARK 999 records, whereas internal structural
gaps are represented in SEQADYV records. Several cases must be considered when evaluating these

REMARK 999 records:

1. The missing N-terminus atoms are not found in the ATOM record as they represent
precursor sequence and are not found in the mature protein.

2. The missing N-terminus residues were not found in the density map. Although PDB
will attempt to flag these as SEQADV records, we cannot guarantee that they will always



be handled uniformly. The primary reason for this inconsistency is that in anumber of .
cases, neither PDB nor the depositors, are certain where chains start and end.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 999
REMARK 999 SEQUENCE
REMARK 999 FREE TEXT GCES HERE.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 999
REMARK 999 SEQUENCE

REMARK 999 1ARL SW\6 PO0730 1 - 110 NOT I N ATOMS LI ST
REMARK 999 1ARL SW6 PO0730 418 - 419 NOT I N ATOMS LI ST
REMARK 999

REMARK 999 REFERENCE

REMARK 999 REFERENCE: PETRA, ET AL., (1971) BI OCHEM STRY 10, PP
REMARK 999 4023-4025.

REMARK 999

REMARK 999 SHOHAM G, NECHUSHTAI, R, STEPPUN, J.,NELSON, H ,
REMARK 999 NELSON N., UNPUBLI SHED RESULTS.

REMARK 999

REMARK 999 LE HUERQU, | ., GU LLOTEAU P., TOULLEC, R, PU GSERVER, A.,
REMARK 999 W CKER, C., (1991) BI OCHEM CAL, BI OPHYSI CAL RESEARCH
REMARK 999 coOw, 175, PP 110 - 116.

REMARK 999

REMARK 999 THE SEQUENCE USED | S THAT PROVI DED BY THE CDNA, VH CH
REMARK 999 CORRECTS SEVERAL ASP/ ASN AND GLU/ GLN M SASSI GNVENTS.

REMARK 999
REMARK 999 SEQUENCE
REMARK 999 MET A 1 - MeT A 1 - MSSING FROM SW5 P10599

REMARK 999 1CQG B SW6 P27695 1 - 57 NOT I N ATOWVS LI ST
REMARK 999 1CQG B SW\6 P27695 71 - 317 NOT I N ATOMS LI ST
REMARK 999

REMARK 999 THR AT PGCSI TI ON 74 WAS FOUND BY WOLMAN ET AL., JOURNAL OF
REMARK 999 BI OCHEM STRY 263, 15506 (1988).
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3. Primary Structure Section

The primary structure section of a PDB file contains the sequence of residues in each chain of the
macromolecule. Embedded in these records are chain identifiers and sequence numbers that allow other
records to link into the sequence.

DBREF

Overview

The DBREF record provides cross-reference links between PDB sequences and the corresponding database
entry or entries. A cross reference to the sequence database is mandatory for each peptide chain with alength
greater than ten (10) residues. For nucleic acid entries a DBREF record pointing to the Nucleic Acid Database
(NDB) is mandatory when the corresponding entry existsin NDB.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  "DBREF'
8 - 11 | Dcode I dCode | D code of this entry.

13 Char act er chainl D Chain identifier.

15 - 18 | nt eger seqBegi n Initial sequence nunber of the PDB

sequence segnent.

19 AChar I nsert Begin Initial insertion code of the PDB
sequence segnent.

21 - 24 | nt eger seqEnd Endi ng sequence nunber of the PDB
sequence segnent.

25 AChar I nsert End Ending insertion code of the PDB
sequence segnent.

27 - 32 LString dat abase Sequence dat abase nane. "PDB" when
a correspondi ng sequence dat abase
entry has not been identified.

34 - 41 LString dbAccessi on Sequence dat abase accessi on code.
For GenBank entries, this is the



NCBI gi nunber.
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43 - 54 LString dbl dCode Sequence dat abase identification
code. For CGenBank entries, this is
t he accessi on code.

56 - 60 | nt eger dbseqgBegi n Initial sequence nunber of the
dat abase seqnent.

61 AChar i dbnsBeg Insertion code of initial residue
of the segnment, if PDB is the
ref erence.

63 - 67 | nt eger dbseqEnd Endi ng sequence nunber of the

dat abase segnent.

68 AChar dbi nsEnd Insertion code of the ending
resi due of the segnent, if PDBis
t he reference.

Details

* PDB entries contain multi-chain molecules with sequences that may be wild type, variant, or synthetic.
Sequences may also have been modified through site-directed mutagenesis experiments (engineered). A
number of PDB entries report structures of domains cleaved from larger molecules.

* The DBREF record was designed to account for these differences by providing explicit correlations
between contiguous segments of sequences as given in the PDB ATOM records and the sequence database

entry. Several cases are easily represented by means of pointers between the databases using DBREF. PDB
entries containing heteropolymers are linked to different sequence database entries. |n some cases, such as
those PDB entries containing immunoglobulin Fab fragments, each chainislinked to two different SWISS-
PROT, PIR, and/or GenBank entries. This facility is needed because these databases represent sequences for
the various immunoglobulin domains as separate entries. DBREF also is able to represent molecules
engineered by altering the gene (fusing genes, altering sequences, creating chimeras, or circularly permuting
sequences). This design has the additional advantage that it will be possible to construct pointers to other
relevant databases such as the Nucleic Acid Database, BioMagResBank, and databases describing sequence
motifs (e.g., PROSITE, BLOCKYS).

* Database names and their abbreviations as used on DBREF records.

Dat abase nane dat abase (code in colums 27 - 32)
Bi oMagResBank BVRB
BLOCKS BLOCKS

Eur opean Mol ecul ar Bi ol ogy Laboratory EMBL



GenBank GB
120

Genone Dat a Base GoB
Nucl ei ¢ Aci d Dat abase NDB
PROSI TE PROSI T
Protei n Data Bank PDB
Protein ldentification Resource PI R
SW SS- PROT SW6
TREMBL TREMBL

* When no sequence numbers are given (columns 15 - 25 and 56 - 68), then the mapping is between database
entries rather than segments within an entry. For example, thisis normally used to point to the related NDB
entry.

* DBREF records present sequence correlations between PDB ATOM records and corresponding PIR,
GenBank, or SWISS-PROT, etc. entries.

* PDB does not guarantee that all possible referencesto the listed databases will be provided. In most cases,
only one reference to a sequence database will be provided.

* PDB entries containing chains for which residues are missing primarily due to disorder contain severa
DBREF records, each linking an observed sequence segment to a sequence database entry.

* If no reference is found in the sequence databases, then the PDB entry itself is given as the reference.

* For nucleic acid entries a DBREF record pointing to the Nucleic Acid Database (NDB) is mandatory when
the corresponding entry existsin NDB.

* Selection of the appropriate sequence database entry or entries to be linked to a PDB entry is done on the
basis of the sequence and its biological source. Questions on entry assignment that may arise are resolved by
consultation with database staff.

Verification/Validation/Value Authority Control

The sequence database entry found during PDB's search is compared to that provided by the depositor and
any differences are resolved or annotated.

In most cases, only one reference to a sequence database will be provided. PDB does not guarantee that all
possible references to the listed databases will be provided.

Relationshipsto Other Record Types

DBREF represents the sequence as found in ATOM and HETATM records.
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1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
DBREF 1ABC B 1B 36 PDB 1ABC 1ABC 1B 36
DBREF 3AKY 3 220 SW6 PO7170 KAD1_YEAST 5 222
DBREF 1HAN 2 288 (B 397884 X66122 1 287
DBREF 3HSV A 1 92 SW5 pP22121 HSF_KLULA 193 284
DBREF 3HSV B 1 92 SW5 pP22121 HSF_KLULA 193 284
DBREF 1ARL 1 307 SW6 PO0O730 CBPA_BOVI N 111 417
DBREF 249D A 1 12 NDB BDLO70 BDLO70 1 12
DBREF 249D B 13 24 NDB BDLO70 BDLO70 13 24
DBREF 249D C 26 36 NDB BDLO70 BDLO70 26 36
DBREF 249D D 37 48 NDB BDLO70 BDLO70 37 48




SEQADV

Overview
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The SEQADV record identifies conflicts between sequence information in the ATOM records of the PDB entry
and the sequence database entry given on DBREF. Please note that these records were designed to identify
differences and not errors. No assumption is made as to which database contains the correct data. PDB may
include REMARK recordsin the entry that reflect the depositor's view of which database has the correct

sequence.

Record Format

COLUWNS
1- 6
8 - 11

13 - 15

17

19 - 22

23

25 - 28

30 - 38

40 - 42

44 - 48

50 - 70

Details

DATA TYPE
Record nane
| Dcode

Resi due nane
Char act er

| nt eger
AChar
LString

LString

Resi due nane
| nt eger

LString

r esNamne
chai nl D
segNum

i Code
dat abase

dbl dCode

dbRes
dbSeq

conflict

DEFI NI TI ON

I D code of this entry.
Nanme of the PDB residue in conflict.
PDB chain identifier
PDB sequence nunber.
PDB i nsertion code.
Sequence dat abase nane.

Sequence dat abase accessi on
nunber .

Sequence dat abase resi due nane.
Sequence dat abase sequence nunber.

Conflict comment.

* For cases where there are gaps in the structure as reflected in missing ATOM records, SEQADV records are
produced which reflect the lack of correlation between the chain and the sequence database entry. (Several
DBREF records are al'so produced.) Note that internal structural gaps are represented in SEQADV records,
whereas missing N-terminus and C-terminus residues are delineated in REMARK 999 records

* |f the missing N-terminus residues were not found in the density map, the PDB will attempt to flag these as



SEQADV records. However, we cannot guarantee that they will always be handled uniformly smce |n a number
of cases, neither PDB nor the depositors are certain where chains start and end.

* In anumber of cases, conflicts between the sequences found in PDB entriesand in PIR or SWISS-PROT
entries have been noted. There are several possible reasons for these conflicts, including natural variants or
engineered sequences (mutants), polymorphic sequences, or ambiguous or conflicting experimental results.
These discrepancies, which were previously described in REMARK records, are now reported in SEQADV.

* SEQADV describes conflicts between residue sequences given by PDB ATOM/HETATM records and those
in the appropriate sequence database entry, such as residues missing due to disorder.

* Thisrecord will give a description of the differences between the sequence database entries and complete
chains. If achain isreferenced by more than one sequence database entry, asin the case of fused genes, then
SEQADV will describe the relationship between each chain segment.

* Some of the possible conflict comments:

Cloning artifact
Conflict
Engineered
Disordered

Gap in PDB entry
Missing from [database name]
Variant

Insertion

Deletion
Microheterogeneity
D-configuration

* When conflicts arise which are not classifiable by these terms, areference to either a published paper, a PDB
entry, or aREMARK within the entry is given. References are given in the form YY-VOL-PAGE-CODEN
where YY isyear of publication, VOL isthe journal volume number, PAGE is the starting page and CODEN is
the 4-digit code assigned to journals by PDB and the Cambridge Crystallographic Data Centre (CCDC).

* When reference is made to a PDB entry, then the form is PDB: 1ABC, where 1ABC isthe relevant entry 1D
code.

* Finally, the comment "SEE REMARK 999" isincluded when the explanation for the conflict istoo long to fit
the SEQADV record.

* Microheterogeneity isto be represented as a variant with one of the possible residues in the site being sel ected
(arbitrarily) asthe primary residue, in which case a SEQADV record must be provided for the alternate residue.

Verification/Validation/Value Authority Control



SEQADV records are automatically generated by the PDB.
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Relationshipsto Other Record Types

SEQADYV refers to the sequence as found in the ATOM and HETATM records, and to the sequence database
reference found on DBREF.

REMARK 999 contains text explaining discrepancies when the explanation is too lengthy to fit in SEQADV.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
SEQADV 1ABC ASN A 100A SW6 P10725 ASP 100 1994-300-1200-0070

SEQADV 2ABC ASN A 100A SWs P10725 ASP 100 PDB: 1ABC

SEQADV 3ABC MET A -1 SWs P10725 CLONI NG ARTI FACT
SEQADV 3ABC ALY A 50 SWs P10725 VAL 50 ENG NEERED
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SEQRES
Overview

SEQRES records contain the amino acid or nucleic acid sequence of residues in each chain of the
macromol ecul e that was studied.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record nane " SEQRES"

9 - 10 | nt eger ser Num Serial nunmber of the SEQRES record
for the current chain. Starts at 1
and increnents by one each I|ine.
Reset to 1 for each chain.

12 Char act er chai nl D Chain identifier. This nay be any
single legal character, including a
bl ank which is used if there is
only one chain.

14 - 17 | nt eger nunRes Nunber of residues in the chain.
This value is repeated on every
record.

20 - 22 Resi due name r esNane Resi due nane.

24 - 26 Resi due name r esNane Resi due nane.

28 - 30 Resi due name r esNane Resi due nane.

32 - 34 Resi due name r esNane Resi due nane.

36 - 38 Resi due name r esNane Resi due nane.

40 - 42 Resi due name r esNane Resi due nane.

44 - 46 Resi due name r esNane Resi due nane.

48 - 50 Resi due name r esNane Resi due nane.

52 - 54 Resi due name r esNane Resi due nane.

56 - 58 Resi due nane r esNane Resi due nane.



60 - 62 Resi due name r esNane Resi due nane. 126

64 - 66 Resi due name r esNane Resi due nane.
68 - 70 Resi due name r esNane Resi due nane.
Details

* PDB entries use the three-letter abbreviation for amino acid names and the one letter code for nucleic acids.

* |n the case of non-standard groups, a hetlD of up to three (3) alphanumeric charactersis used. Common HET
names appear in the HET dictionary.

* Each covalently contiguous sequence of residues (connected viathe "backbone" atoms) is represented as an
individual chain.

* Heterogens which are integrated into the backbone of the chain are listed as being part of the chain and are
included in the SEQRES records for that chain.

* Each set of SEQRES records and each HET group is assigned a component number. The component number
is assigned serially beginning with 1 for the first set of SEQRES records. This number is given explicitly in the
FORMUL record, but only implicitly in the SEQRES record.

* The SEQRES records must list residues present in the molecule studied, even if the coordinates are not
present.

* C- and N-terminus residues for which no coordinates are provided due to disorder must be listed on
SEQRES.

* All occurrences of standard amino or nucleic acid residues (ATOM records) must be listed on a SEQRES
record. Thisimpliesthat anumRes of 1isvalid.

* No distinction is made between ribo- and deoxyribonucleotides in the SEQRES records. These residues are
identified with the sameresidue name (i.e., A,C, G, T, U, ).

* |f the entire residue sequence is unknown, the serNum in column 10 is "0", the number of residues thought to
comprise the molecule is entered as numRes in columns 14 - 17, and resName in columns 20 - 22 is"UNK".

* In case of microheterogeneity, only one of the sequences is presented. A REMARK is generated to explain
thisand a SEQADV is aso generated.

Verification/Validation/Value Authority Control



The residues presented on the SEQRES records must agree with those found in the ATOM record%7

The SEQRES records are checked by PDB using the sequence databases and information provided by the
depositor.

SEQRES is compared to the ATOM records during processing, and both are checked against the sequence
database. All discrepancies are either resolved or annotated in the entry.

Relationshipsto Other Record Types

The residues presented on the SEQRES records must agree with those found in the ATOM records. DBREF
refers to the corresponding entry in the sequence databases. SEQADV lists all discrepancies between the
entry's sequence for which there are coordinates and that referenced in the sequence database. MODRES
describes modifications to a standard residue.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890

SEQRES 1 A 21 GY ILE VAL GLU GN CYS CYS THR SER | LE CYS SER LEU
SEQRES 2 A 21 TYR GLN LEU GLU ASN TYR CYS ASN

SEQRES 1 B 30 PHE VAL ASN GN H S LEU CYS GLY SER H' S LEU VAL GLU
SEQRES 2 B 30 ALA LEU TYR LEU VAL CYS GY GLU ARG GA.Y PHE PHE TYR
SEQRES 3 B 30 THR PRO LYS ALA

SEQRES 1 C 21 GY ILE VAL GLU N CYS CYS THR SER | LE CYS SER LEU
SEQRES 2 C 21 TYR GLN LEU GLU ASN TYR CYS ASN

SEQRES 1 D 30 PHE VAL ASN GN H S LEU CYS GLY SER H' S LEU VAL GLU
SEQRES 2 D 30 ALA LEU TYR LEU VAL CYS GY GLU ARG ALY PHE PHE TYR
SEQRES 3 D 30 THR PRO LYS ALA

Known Problems
Polysaccharides do not lend themselves to being represented in SEQRES.

There is no mechanism provided to describe sequence runs when the exact ordering of the sequence is not
known.

For cyclic peptides, PDB arbitrarily assigns a residue as the N-terminus.
For microheterogeneity only one of the possible residues in a given position is provided in SEQRES.

No distinction is made between ribo- and deoxyribonucleotides in the SEQRES records. These residues are
identified with the sameresidue name (i.e., A, C, G, T, U).
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MODRES

Overview

The MODRES record provides descriptions of modifications (e.g., chemical or post-tranglational) to protein
and nucleic acid residues. Included are a mapping between residue names given in a PDB entry and standard
residues.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  CMODRES'
8 - 11 | Dcode I dCode | D code of this entry.

13 - 15 Resi due nane r esNane Resi due nanme used in this entry.
17 Char act er chainl D Chain identifier.

19 - 22 | nt eger segNum Sequence nunber.

23 AChar i Code I nsertion code.

25 - 27 Resi due nane st dRes St andard resi due nane.

30 - 70 String comrent Description of the residue

nmodi fi cati on.

Details

* Residues modified post-trandationally, enzymatically, or by design are described in MODRES records. In
those cases where PDB has opted to use a non-standard residue name for the residue, MODRES also provides
amapping to the precursor standard residue name.

* MODRES is mandatory for when modified standard residues exist in the entry.
* Examples of some modification descriptions:

Glycosylation site

Post-translational modification

Designed chemica modification
Phosphorylation site



Blocked N-terminus
Aminated C-terminus
D-configuration
Reduced peptide bond
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* MODRES is not required if coordinate records are not provided for the modified residue.

* D-amino acids are given their own resName, i.e., DAL for D-alanine. This resName appearsin the
SEQRES records, and has the associated SEQADV, MODRES, HET, and FORMUL records. The

coordinates are given as HETATMs within the ATOM records and occur in the correct order within the
chain. This ordering is an exception to the stated Order of Records.

* When a standard residue name is used to describe a modified site, resName (columns 13-15) and sStdRES
(columns 25-27) contain the same value.

Verification/Validation/Value Authority Control
MODRES is generated by the PDB.
Relationshipsto Other Record Types

MODRES maps ATOM and HETATM records to the standard residue names. SEQADV, HET, and
FORMUL may also appear.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
MODRES 1ABC ASN A 22A ASN GLYCOSYLATI ON SI TE
MODRES 2ABC TTQ A 50A TRP POST- TRANSLATI ONAL MODI FI CATI ON

MODRES 3ABC DAL A 32 ALA POST- TRANSLATI ONAL MCDI FI CATI ON, D- ALANI NE
MODRES 3ABC DAL B 32 ALA POST- TRANSLATI ONAL MCDI FI CATI ON, D- ALANI NE

Known Problems

Mapping between SEQRES and MODRES residue numbers when the numbering is non-sequential has to be
constructed using DBREF, SEQRES, and SEQADV.
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4. Heterogen Section

The heterogen section of a PDB file contains the compl ete description of non-standard residues in the entry.

HET

Overview

HET records are used to describe non-standard residues, such as prosthetic groups, inhibitors, solvent
molecules, and ions for which coordinates are supplied. Groups are considered HET if they are:

- not one of the standard amino acids, and
- not one of the nucleic acids (C, G, A, T, U, and |), and
- not one of the modified versions of nucleic acids (+C, +G, +A, +T, +U, and +l), and

- not an unknown amino acid or nucleic acid where UNK is used to indicate the unknown
residue name.

Het records also describe heterogens for which the chemical identity is unknown, in which case the group is
assigned the hetlD UNK.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CHET
8 - 10 LString(3) het | D Het identifier, right-justified.

13 Char act er Chai nl D Chain identifier.

14 - 17 | nt eger segNum Sequence nunber.

18 AChar i Code I nsertion code.

21 - 25 | nt eger nunmHet At ons Nunber of HETATM records for the

group present in the entry.

31 - 70 String t ext Text describing Het group.
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* Each HET group is assigned a hetl D of not more than three (3) a phanumeric characters. The sequence
number, chain identifier, insertion code, and number of coordinate records are given for each occurrence of the
HET group in the entry. The chemical name of the HET group is given in the HETNAM record and synonyms

for the chemical name are given in the HETSY N records.

* Thereis a separate HET record for each occurrence of the HET group in an entry.
* A particular HET group is represented in the PDB archives with a unique hetlD.
* PDB entries do not have HET records for water molecules.

* The Text field is for descriptive material. The token PART_OF followed by a value may be used to indicate
that the HET group is part of alarger group which has been represented by its separate components (e.g.,
PART_OF: actinomycin). Segment identifiers, columns 73 - 76 of ATOM/HETATM records, may aso be

used to relate individual components of alarge HET group.
* Unknown atoms or ions will be represented as UNX with the chemical formula X 1.
Verification/Validation/Value Authority Control

For each het group that appears in the entry, PDB checks that the corresponding HET, HETNAM, HETSYN,
FORMUL, HETATM, and CONECT records appear, if applicable. The HET record is generated automatically
by PDB using the het group dictionary and information from the HETATM records.

Each unique hetl D represents a unique molecule.
Relationshipsto Other Record Types

For each het group that appearsin the entry, the corresponding HET, HETNAM, HETSYN, FORMUL,
HETATM, and CONECT records must appear, if applicable. LINK records may also appear.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
HET TRS 975 8

HET STA | 4 25 PART_OF: H V | NHI Bl TOR,

HET FUC Y 1 10 PART_OF: NONCATE COWPLEX; L-FUCOSE
HET GAL ¥ 2 11 PART_COF: NONOATE COVPLEX



HET NAG Y 3 15 PART _OF: NONOATE COVPLEX

HET FUC Y 4 10 PART_OF: NONOATE COMPLEX 132
HET NON Y 5 12 PART _OF: NONOATE COMPLEX

HET UNX A 161 1 PSEUDO CARBON ATOM OF UNKNOWN LI GAND

HET UNX A 162 1 PSEUDO CARBON ATOM OF UNKNOAN LI GAND

HET UNX A 163 1 PSEUDO CARBON ATOM OF UNKNOWN LI GAND

Known Problems

Even though groups may be chemically bound to others with loss of atoms (e.g., H, O), the PDB has only one
representation for the complete molecule. However, afew small groups are represented separately asions,
groups, and molecules.

PDB does not include CAS registry and Cambridge Structural Database (CSD) accession numbers.

Large het groups are broken into recognizable sub-groups to obviate difficulties associated with the limitations
of the atom naming conventions used by the PDB. The description of how to reassemble the full moleculeis
addressed in aREMARK. The token PART_OF and use of segment identifiers may help to describe the larger
entity.
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HETNAM
Overview
Thisrecord gives the chemical name of the compound with the given hetID.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane " HETNAM'
9 - 10 Cont i nuati on conti nuati on Al 'l ows concat enati on of

nmul ti ple records.

12 - 14 LString(3) het | D Het identifier,

right-justified.
16 - 70 String t ext Chem cal nane.
Details

* Each hetI D is assigned a unique chemical name for the HETNAM record.

* Other names for the group are given on HETSY N records.

* PDB follows IUPAC/IUB naming conventions to describe groups systematically.
* Continuation of chemical names onto subsequent recordsis allowed.

* Only one HETNAM record isincluded for agiven hetl D, even if the same hetID appears on more than
one HET record.

Verification/Validation/Value Authority Control
For each het group that appears in the entry, the corresponding HET, HETNAM, FORMUL, HETATM

and CONECT records must appear. The HETNAM record is generated automatically by PDB using the
het group dictionary and information from HETATM records.

Relationshipsto Other Record Types
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For each het group that appears in the entry, the corresponding HET, HETNAM, FORMUL, HETATM,
and CONECT records must appear. HETSY N and LINK records may also appear.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
HETNAM GLC GLUCGCSE

HETNAM SAD BETA- METHYLENE SELENAZOLE- 4- CARBOXAM DE ADENI NE
HETNAM 2 SAD DI NUCLEOTI DE

HETNAM UNX UNKNOMWN ATOM OR | ON
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HETSYN

Overview

Thisrecord provides synonyms, if any, for the compound in the corresponding (i.e., same hetl D)
HETNAM record. Thisisto allow greater flexibility in searching for HET groups.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane "HETSYN'
9 - 10 Conti nuati on conti nuati on Al | ows concat enati on of

mul tiple records.

12 - 14 LString(3) het| D Het identifier,

right-justified.
16 - 70 SLi st het Synonyns Li st of synonyns.
Details

* Thisis not guaranteed to be a complete list of possible synonyms, but is uniform across the PDB. New
synonyms may be added. The list can be continued onto additional HETSY N records. Even if the same
hetlD appears on more than one HET record, only one set of HETSY N records isincluded for the hetlD.

Verification/Validation/Value Authority Control

For each HETSY N record in the entry, the corresponding HET, HETNAM, FORMUL, HETATM and
CONECT records must appear.

Relationshipsto Other Record Types

If thereisaHETSY N record there must be corresponding HET, HETNAM, FORMUL, HETATM, and
CONECT records. LINK records may also appear.

Example



12345678901234567890123456789012345678901234567890123456789012345671§69O

HETSYN NAD NI COTl NAM DE ADENI NE DI NUCLEOTI DE

HETSYN COA COA

HETSYN CWP CYCLI C AVP; CYCLI C ADENGCSI NE MONOPHOSPHATE
HETSYN TRS TRI' S BUFFER; TRI SAM NE;

HETSYN 2 TRS TRI S( HYDROXYMETHYL) AM NOVETHANE; TRI METHYLOL
HETSYN 3 TRS AM NOMVETHANE
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FORMUL

Overview

The FORMUL record presents the chemical formula and charge of a non-standard group. (The formulas
for the standard residues are given in Appendix 5.)

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  CFORML"
9 - 10 | nt eger conpNum Conmponent nunber.

13 - 15 LString(3) het |1 D Het identifier.

17 - 18 | nt eger conti nuation Conti nuati on nunber.

19 Char act er asteri sk "*" for water.

20 - 70 String t ext Chem cal formul a.

Details

* The elements of the chemical formula are given in the order C, H, N, and O, with other elements
following in alphabetical order, each separated by a single blank.

* The number of each atom type present immediately follows its chemical symbol with no intervening
blank.

* Each set of SEQRES records and each HET group is assigned a component number in an entry. These
numbers are assigned serially, beginning with 1 for the first set of SEQRES records. In addition:

- If aHET group is presented on a SEQRES record its FORMUL is assigned the
component number of the chain in which it appears.

- If the HET group occurs more than once and is not presented on SEQRES records, the
component number of itsfirst occurrenceis used.



* All occurrences of the HET group within achain are grouped together with amultiplier. The
remaining occurrences are also grouped with amultiplier. The sum of the multipliersis the number
equaling the number of times that that HET group appearsin the entry.

* The"*" in column 19 isused if the HET group iswater or UNX, indicating that it should be excluded
from the molecular weight calculation.

* A continuation field is provided in the event that more space is needed for the formula. Columns 17 -
18 are used in order to maintain continuity with the existing format.

Verification/Validation/Value Authority Control

For each het group that appears in the entry, the corresponding HET, HETNAM, FORMUL, HETATM,

and CONECT records must appear. The FORMUL record is generated automatically by PDB processing
programs using the het group template file and information from HETATM records.

Relationshipsto Other Record Types

For each het group that appears in the entry, the corresponding HET, HETNAM, FORMUL, HETATM,
and CONECT records must appear.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
FORMIL 2 SO4  2(04 Sl 2-)

FORMIL 3 G.C 6 H12 OB

FORMILL 3 FOL  2(Cl9 HL7 N7 06 2-)
FORMLL 4 CL  2(CLl1 1-)

FORMILL 5 CA  CAl 2+

FORMUL 6 HOH *429(H2 O1)

FORMUL 3 UNX  *3(X1)

FORMUL 4 HOH *256(H2 OL)

FORMUL ACE G2 H3 O
FORMUL 2 ACE 2 H3 O

=

K nown Problems

Partially deuterated centers are not well represented in this record.
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5. Secondary Structure Section

The secondary structure section of a PDB file describes helices, sheets, and turns found in protein and
polypeptide structures.

HELIX

Overview

HELIX records are used to identify the position of helices in the molecule. Helices are both named and
numbered. The residues where the helix begins and ends are noted, as well as the total length.

Record For mat

COLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane "HELI X "
8 - 10 | nt eger ser Num Serial nunber of the helix.

This starts at 1 and i ncreases
I ncrenmental |y.

12 - 14 LString(3) hel i xI D Helix identifier. 1In addition
to a serial nunber, each helix is
gi ven an al phanuneric character
helix identifier.

16 - 18 Resi due nane i ni t ResNane Nanme of the initial residue.

20 Char act er i ni tChainlD Chain identifier for the chain
containing this helix.

22 - 25 | nt eger i ni t SeqgNum Sequence nunber of the initia
resi due.

26 AChar i ni tl Code | nsertion code of the initial
resi due.

28 - 30 Resi due name endResNane Name of the term nal residue of
t he heli x.

32 Char act er endChai nl D Chain identifier for the chain

containing this helix.



34 - 37
38

39 - 40
41 - 70
72 - 76
Details

| nt eger

AChar

| nt eger
String

| nt eger

endSegNum

endl Code

hel i xd ass
coment

| ength

Sequence nunber of the Herninal
. 4
resi due. 0

| nsertion code of the term nal
resi due.

Hel i x cl ass (see bel ow).
Comment about this helix.

Length of this helix.

* Additional HELIX records with different serial numbers and identifiers occur if more than one helix is

present.

* Theinitial residue isthe N-terminal residue of the helix.

* Helices are classified as follows:

Ri ght - handed onega

TYPE OF HELI X

Ri ght - handed pi

Ri ght - handed gamma

Ri ght - handed 310

Left - handed al pha
Left- handed onega
Left - handed gammma

27 ribbon/helix
Pol yprol i ne

CLASS NUVBER ( COLUMNS 39 - 40)

Ri ght - handed al pha (default)

Verification/Validation/Value Authority Control

QOWoO~NOUILA, WNEPE

'_\

HELIX records are now being generated automatically by PDB using the Kabsch and Sander algorithm
[Kabsch and Sander, Biopolymers 22: 2577-2637 (1983)], although they may be provided by the depositor
instead. PDB verifies that named residues exist in the ATOM records.

Relationshipsto Other Record Types

There may be related information in the REMARKS.
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1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456
HELI X 1 HAGY A 86 GQYA 94 1 9
HELI X 2 HBGAYB 86 GYB 94 1 9

Known Problems

PDB is considering addition of some new information related to HEL1X, in order to present more complete
structural information. Please comment on the suggestion of adding a new record which would present the
various domain types found in the molecule, e.g., Residues 12 --> 120: alpha/beta.




SHEET

Overview
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SHEET records are used to identify the position of sheets in the molecule. Sheets are both named and numbered.
The residues where the sheet begins and ends are noted.

Record Format

DATA TYPE

DEFI NI TI ON

COLUWNS
1- 6
8 - 10

12 - 14

15 - 16

18 - 20

22

23 - 26

27

29 - 31

33

34 - 37

resi due.

38

39 - 40

42 - 45

Record nane

| nt eger

LString(3)
| nt eger
Resi due nane

Char act er

| nt eger

AChar

Resi due nane

Char act er

| nt eger

AChar

| nt eger

At om

" SHEET "

strand

sheet | D
nunst r ands
i ni t ResNane

i nitChai nl D

i ni t SeqNum

i ni tl Code

endResName

endChai nl D

endSegNum

endl Code

sense

cur Atom

Strand nunber which starts at 1 for
each strand within a sheet and

i ncreases by one.

Sheet identifier.

Number of strands in sheet.

Resi due nane of initial residue.

Chain identifier of initial residue
in strand.

Sequence nunber of initial residue
in strand.

| nsertion code of initial residue
in strand.

Resi due nane of term nal residue.

Chain identifier of term nal
resi due.

Sequence nunber of term nal

| nserti on code of term nal residue.

Sense of strand with respect to
previous strand in the sheet. 0
if first strand, 1 if parallel,
-1 if anti-parallel

Regi stration. Atom nane in current



strand.
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46 - 48 Resi due nane cur ResNane Regi stration. Residue nane in
current strand.

50 Char acter cur Chai nl d Regi stration. Chain identifier in
current strand.

51 - 54 | nt eger cur ResSeq Regi stration. Residue sequence
nunber in current strand.

55 AChar cur | Code Regi stration. Insertion code in
current strand.

57 - 60 At om prevAt om Regi stration. Atom nane in
previ ous strand.

61 - 63 Resi due nane pr evResNane Regi stration. Residue nane in
previ ous strand.

65 Char act er prevChai nl d Regi stration. Chain identifier in
previ ous strand.

66 - 69 | nt eger pr evResSeq Regi stration. Residue sequence
nunber in previous strand.

70 AChar prevl Code Regi stration. Insertion code in
previ ous strand.

Details

* Theinitial residue for astrand isits N-terminus. Strand registration information is provided in columns 39 -
70. Strands are listed starting with one edge of the sheet and continuing to the spatially adjacent strand.

* The sense in columns 39 - 40 indicates whether strand n is parallel (sense = 1) or anti-parallel (sense=-1) to
strand n-1. Senseis equal to zero (0) for thefirst strand of a sheet.

* Theregistration (columns 42 - 70) of strand n to strand n-1 may be specified by one hydrogen bond between
each such pair of strands. Thisis done by providing the hydrogen bonding between the current and previous
strands. No registration information should be provided for the first strand.

* For structures which form a closed sheet (beta-barrel), the first strand is repeated as the last strand. An
explanatory remark isincluded in the REMARK section.

* Split strands, or strands with two or more runs of residues from discontinuous parts of the amino acid
sequence, are explicitly listed. Provide a description to be included in the REMARK section.



Verification/Validation/Value Authority Control »

SHEET records are now being generated automatically by PDB using the Kabsch and Sander algorithm [Kabsch
and Sander, Biopolymers 22: 2577-2637 (1983)], although they may be provided by the depositor instead. PDB
verifies that named residues exist in the ATOM records.

Relationshipsto Other Record Types

If the entry contains bifurcated sheets or beta-barrels, the relevant REMARK records must be provided. See the
REMARK section for details.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
SHEET 1 A5 THR A 107 ARG A 110 O
SHEET 2 AS5ILEA 96 THR A 99 -1 N LYS A 098 O THR A 107
SHEET 3 A5 ARGA 87 SER A 91 -1 N LEUA 89 O TYR A 97
SHEET 4 A5 TRPA 71 ASPA 75 -1 N ALA A 74 O ILE A 88
SHEET 5 A5 GYA 52 PHE A 56 -1 N PHE A 56 O TRP A 71
SHEET 1 B5 THRB 107 ARG B 110 O
SHEET 2 B5ILEB 96 THR B 99 -1 N LYS B 098 O THR B 107
SHEET 3 B5 ARGB 8 SERB 91 -1 N LEUB 89 O TYR B 97
SHEET 4 B5TRPB 71 ASPB 75 -1 N ALAB 74 O ILE B 88
SHEET 5 B5GYB 52 ILEB 55-1 N ASP B 54 O auB 73

The sheet presented as BS1 below is an eight-stranded beta-barrel. Thisis represented by a nine-stranded sheet

in which the first and last strands are identical.

SHEET
SHEET
SHEET
SHEET
SHEET
SHEET
SHEET
SHEET
SHEET

The sheet structure of this example is bifurcated. In order to represent this feature, two sheets are defined.

©CoO~NOUITEAWNPE

BS1
BS1
BS1
BS1
BS1
BS1
BS1
BS1
BS1

© O© ©O© OO O oo

VAL 13
ALA 70
LYS 127
ay 221
VAL 248
LEU 276
TYR 310
VAL 351
VAL 13

| LE 17
| LE 73
PHE 132
ASP 225
GLU 253
ASP 278
THR 318
TYR 356
| LE 17

Strands 2 and 3 of BS7 and BS8 are identical.

SHEET
SHEET
SHEET

1 BS7 3 HS 662
2 BS7 3 LYS 639
3 BS7 3 ASN 596

THR 665
LYS 648
VAL 600

RPRRPRRPRRRRLREPO

0
-1
-1

Z00Z20000

N
N

TRP
I LE
CR ¢
PHE
LEU
VAL
VAL
VAL

PHE
TYR

72
129
221
249
277
317
351

14

643
598

oCzzo0ozzzZ=z

O
O

I LE
I LE
I LE
I LE
ay
ASP
THR
PRO

H S
I LE

17

73
130
222
252
278
318
352

662
646



SHEET 1 BS8 3 ASN 653 TRP 656 O
SHEET 2 BS8 3 LYS 639 LYS 648 -1 N LYS 647 O THR 655 ™
SHEET 3 BS8 3 ASN 596 VAL 600 -1 N TYR 598 O ILE 646




TURN

Overview

146

The TURN records identify turns and other short loop turns which normally connect other secondary structure

segments.

Record Format

COLUMWNS
1- 6
8 - 10

12 - 14

16 - 18

20

21 - 24

25

27 - 29

31

32 - 35

36

41 - 70

Details

DATA TYPE
Record nane

| nt eger

LString(3)

Resi due nane

Char act er

| nt eger

AChar

Resi due nane

Char act er

| nt eger

AChar

String

turnld

i ni t ResNane

i ni tChainld

I ni t SeqNum

i ni tl Code

endResNane

endChai nl d

endSegNum

endl Code

conmment

DEFI NI TI ON

Turn nunber; starts with 1 and
i ncrenents by one.

Turn identifier
residue in

Resi due nane of initia
turn.

Chain identifier for the chain
containing this turn.
Sequence nunber of initial residue
in turn.

Insertion code of initial residue in
turn.

Resi due nane of term nal residue of
turn.

Chain identifier for the chain
containing this turn.

Sequence nunber of term nal residue
of turn.
I nsertion code of term nal residue

of turn.

Associ at ed conment .



* Turns include those sets of residues which form betaturns, i.e., have a hydrogen bond linking (C-107)i to (N-H)i
+3. Turnswhich link residuei to i+2 (gamma-bends) may also be included. Others may be also be Hassified as
turns.

* Theinitia residue isthe N-terminus.
Verification/Validation/Value Authority Control

The validation program checks the number of residues in the given turn. PDB verifies that named residues exist
inthe ATOM records.

Relationshipsto Other Record Types

There may be related information in the REMARKS.

Example
1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
TURN 1 SIAGY A 16 GNA 18 SURFACE
TURN 2 FLAILEA 50 GY A 52 FLAP
TURN 3 S2AILEA 66 HS A 69 SURFACE
TURN 4 S1B GLY B 16 G.NB 18 SURFACE
TURN 5 FLBILEB 50 @GYDB 52 FLAP
TURN 6 S2BILEB 66 HS B 69 SURFACE
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6. Connectivity Annotation Section

The connectivity annotation section allows the depositors to specify the existence and location of
disulfide bonds and other linkages.

SSBOND

Overview

The SSBOND record identifies each disulfide bond in protein and polypeptide structures by identifying
the two residues involved in the bond.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  "sssON®
8 - 10 | nt eger ser Num Serial nunber.

12 - 14 LString(3) " CYs" Resi due nane.

16 Char act er chai nl D1 Chain identifier.

18 - 21 | nt eger seqNunil Resi due sequence nunber.
22 AChar i codel I nsertion code.

26 - 28 LString(3) " CYs" Resi due nane.

30 Char act er chai nl D2 Chain identifier.

32 - 35 | nt eger seqNun® Resi due sequence nunber.
36 AChar i code2 I nsertion code.

60 - 65 SynOP syml Symetry operator for 1st
resi due.

67 - 72 Sy nmOP synR Symetry operator for 2nd

r esi due.
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Details
* Bond distances between the sulfur atoms must be close to expected values.

* The cysteine closer to the N-terminal islisted first in each intra-chain pair. The cysteine which occurs
first in the coordinate entry islisted first for inter-chain pairs.

* syml and sym?2 are given as blank when the identity operator (and no cell translation) isto be applied
to the residue.

Verification/Validation/Value Authority Control

PDB processing programs generate these records automatically. If the depositor supplies these records,
they are compared to those generated and the depositor is notified of any differences.

Relationshipsto Other Record Types

CONECT records are generated for the disulfide bonds when SG atoms of both cysteines are present in
the coordinate records. If symmetry operators are given to generate one of the residuesinvolved in the
disulfide bond, REMARK 290 defines the symmetry transformation.

Example

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012
SSBOND 1 CYS E 48 CYS E 51 2555

SSBOND 2 CYS E 252 CYS E 285

K nown Problems

If SG of cysteine is disordered then there are possible alternate linkages. PDB's practice is to put
together all possible SSBOND records. Thisis problematic because the alternate location identifier is
not specified in the SSBOND record.




LINK

Overview
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The LINK records specify connectivity between residues that is not implied by the primary structure.
Connectivity is expressed in terms of the atom names. This record supplements information given in
CONECT records and is provided here for convenience in searching.

Record Format

COLUMNS
1- 6
13 - 16
17

18 - 20

22

23 - 26

27

43 - 46

47

48 - 50

52

53 - 56

57

60 - 65

67 - 72
Details

DATA TYPE
Record name
At om

Char act er
Resi due nane
Char act er

| nt eger
AChar

At om

Char act er
Resi due nane
Char act er

| nt eger
AChar

Sy moP

SynoP

nanmel
altLocl
resNanel
chai nl D1
resSeql
i Codel
name2
altLoc2
resName?2
chai nl D2
resSeq2
i Code2
syml

syn®

DEFI NI TI ON

At om nane.

Alternate | ocation indicator
Resi due nane.

Chain identifier.

Resi due sequence nunber.

I nsertion code.

At om nane.

Alternate | ocation indicator
Resi due nane.

Chain identifier.

Resi due sequence nunber.

I nsertion code.

Synmetry operator for 1st atom

Symmetry operator for 2nd atom

* The atoms involved in bonds between HET groups or between a HET group and standard residue are listed.
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* Interresidue linkages not implied by the primary structure are listed (e.g., reduced peptide bond).

* Non-standard linkages between residues, e.g., side-chain to side-chain, are listed.
* Each LINK record specifies one linkage.

* These records do not specify connectivity withinaHET group (see CONECT), hydrogen bonds (see
HYDBND), or disulfide bridges (see SSBOND).

* Hydrogen bonds and salt bridges are described on HY DBND and SL TBRG records, respectively.

* sym1 and sym2 are given as blank when the identity operator (and no cell translation) is to be applied to the
atom.

* For NMR entries only one set (or model) of LINK records will be supplied.

Verification/Validation/Value Authority Control

The distance between the pair of atoms listed must be consistent with the bonding.

Relationshipsto Other Record Types

CONECT records are generated from LINKs when both atoms are present in the entry. If symmetry operators

are given to generate one of the residues involved in the bond, REMARK 290 defines the symmetry
transformation.

Example

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012
LI NK O1L DDA 1 C3 DDL 2

LI NK VN MN 391 OE2 (LU 217 2565
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HYDBND
Overview
The HY DBND records specify hydrogen bonds in the entry.

Record For mat

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record mame  CHOBND'
13 16 At om nanel At om nane.

17 Char act er altLocl Alternate | ocation indicator.
18 20 Resi due nane resNanel Resi due nane.

22 Char act er Chai nl Chain identifier

23 27 | nt eger resSeql Resi due sequence nunber.

28 AChar | Codel I nsertion code.

30 33 At om nameH Hydr ogen at om nane.

34 Char act er al t LocH Alternate | ocation indicator.
36 Char act er Chai nH Chain identifier

37 41 | nt eger resSeqH Resi due sequence nunber.

42 AChar i CodeH I nsertion code.

44 47 At om name2 At om nane.

48 Char act er altLoc2 Alternate | ocation indicator.
49 - 51 Resi due nane resNane2 Resi due nane.

53 Char act er chai nl D2 Chain identifier

54 58 | nt eger resSeq2 Resi due sequence nunber.

59 AChar i Code2 I nsertion code.

60 65 SynOP syml Symmetry operator for 1st



non- hydr ogen at om
y g 153

67 - 72 SymoP syng Symmetry operator for 2nd
non- hydr ogen at om

Details

* The hydrogen bonds listed normally are those supplied by the depositor.

* The atoms forming the hydrogen bond are listed on the HY DBND record.

* Each record has place for three atom specifications.

* Columns 13 - 28 and 44 - 59 are for the atoms associated with the hydrogen atom of the hydrogen bond.

* |f the coordinates of the hydrogen atom itself are presented in the entry, that atom is specified in columns 30
- 42.

* For nucleic acids, Watson-Crick hydrogen bonds between bases may be listed, but thisis optional.

* sym1 and sym2 are given as blank when the identity operator (and no cell translation) is to be applied to the
atom. For hydrogen atoms use the symmetry operator of the heavy atom to which it is bonded.

Verification/Validation/Value Authority Control
The distance between the atoms listed must be consistent with the bonding.
Relationshipsto Other Record Types

CONECT records are generated consistent with the bond type. If symmetry operators are given to generate one
of the residues involved in the hydrogen bond, REMARK?200 defines the symmetry transformation.

Example

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012
HYDBND N LEU 10 AC3* NDP 501

HYDBND NH2 ARG 111 oDl ASP 149 1555




SLTBRG

Overview

The SLTBRG records specify salt bridgesin the entry.

Record For mat

COLUWNS
l1- 6

13 - 16

17

18 - 20

22

23 - 26

27

43 - 46

47

48 - 50

52

53 - 56

57

60 - 65

67 - 72
Details

DATA TYPE
Record nane
At om

Char act er
Resi due nane
Char act er

| nt eger
AChar

At om

Char act er
Resi due nane
Char act er

| nt eger
AChar

SynOP

SynoP

" SLTBRG'
at oml
altLocl
resNanel
chai nl D1
resSeql
i Codel
at on?
altLoc2
resNane2
chai nl D2
resSeq2
i Code2
symil

synR

DEFI NI TI ON

Fi rst at om name.

154

Alternate | ocation indicator.

Resi due nane.

Chain identifier.

Resi due sequence nunber.

I nsertion code.

Second at om nane.

Alternate | ocati on indicator.

Resi due nane.

Chain identifier.

Resi due sequence nunber.

I nsertion code.

Symmetry operator for

1st atom

Symmetry operator for 2nd atom

* Salt bridges listed normally are those provided by the depositor.

* The two atoms forming the salt bridge through their electrostatic interactions are specified.



* No distinction is made as to which atom has excess positive or negative charge. 155

* syml and sym2 are given as blank when the identity operator (and no cell trandation) isto be applied to the
atom.

Verification/Validation/Value Authority Control
The distance between the pair of atoms listed must be consistent with the bonding.
Relationshipsto Other Record Types

CONECT records are generated consistent with the bond type. If symmetry operators are given to generate one
of the residuesinvolved in the salt bridge, REMARK 290 defines the symmetry transformation.

Example

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012
SLTBRG o a4au 10 NZ LYS 115

SLTBRG o a@u 10 NZ LYS 115 3654
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CISPEP

Overview

CISPEP records specify the prolines and other peptides found to be in the cis conformation. This record
replaces the use of footnote recordsto list cis peptides.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record name  "aseE
8 - 10 | nt eger ser Num Record serial nunber.
12 - 14 LString(3) pepl Resi due nane.
16 Char act er chai nl D1 Chain identifier.
18 - 21 | nt eger seqNuml Resi due sequence nunber.
22 AChar i codel | nsertion code.
26 - 28 LString(3) pep2 Resi due nane.
30 Char act er chai nl D2 Chain identifier.
32 - 35 | nt eger seqNung Resi due sequence nunber.
36 AChar i code2 | nsertion code.
44 - 46 | nt eger modNum ldentifies the specific nodel.
54 - 59 Real (6. 2) neasur e Measure of the angle in
degr ees.
Details

* Cis peptides are those with omega angles of 0°+30°. Deviations larger than 30° are listed in REMARK
500.

* Each cis peptideis listed on a separate line, with an incrementally ascending sequence number.
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Verification/Validation/Value Authority Control

PDB generates these records automatically, however, the depositor may wish to list cis peptides at the
time of submission.

Relationshipsto Other Record Types
CISPEP is replacing the footnote which previously contained this information.

Peptide bonds which deviate significantly from either cis or trans conformation are annotated in
REMARK 500.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
Cl SPEP 1 QY A 116 GLY A 117 0 18. 50

CISPEP 2 THR D 92 PROD 93 0 359. 80
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7. Miscellaneous Features Section

The miscellaneous features section describes features in the molecule such as the active site. Other features
may be described in the remarks section but are not given a specific record type so far.

SITE
Overview
The SITE records supply the identification of groups comprising important sites in the macromolecule.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  CSITE *
8 - 10 | nt eger segNum Sequence nunber.

12 - 14 LString(3) sitelD Site nane.

16 - 17 I nt eger nunRes Nunmber of residues conprising site.

19 - 21 Resi due nane resNanel Resi due nane for first residue

conprising site.

23 Char act er chai nl D1 Chain identifier for first residue
conprising site.

24 - 27 I nt eger seql Resi due sequence nunber for first
resi due conprising site.

28 AChar i Codel Insertion code for first residue
conprising site.

30 - 32 Resi due name resName?2 Resi due name for second residue
conprising site.

34 Char act er chai nl D2 Chain identifier for second residue
conprising site.

35 - 38 I nt eger seq2 Resi due sequence nunber for second
resi due conprising site.



39 AChar i Code?2 I nsertion code for second residue
conprising site. 199

41 - 43 Resi due name resName3 Resi due name for third residue
conprising site.

45 Char act er chai nl D3 Chain identifier for third residue
conprising site.

46 - 49 I nt eger seq3 Resi due sequence nunber for third
resi due conprising site.

50 AChar i Code3 Insertion code for third residue
conprising site.

52 - 54 Resi due nane r esName4 Resi due nane for fourth residue
conprising site.

56 Char act er chai nl D4 Chain identifier for fourth residue
conprising site.

57 - 60 | nt eger seq4 Resi due sequence nunber for fourth
resi due conprising site.

61 AChar i Code4 Insertion code for fourth residue
conprising site.

Details

* Site records specify residues comprising catalytic, cofactor, anticodon, regulatory or other important sites.
* The sequence number (columns 8 - 10) isreset to 1 for each new site.

* SITE identifiers (columns 12 - 14) should be fully explained in aremark.

* |f asiteis comprised of more than four residues, these may be specified on additional records bearing the
same site identifier.

* SITE records can include HET groups.
Verification/Validation/Value Authority Control

Every SITE must have a corresponding remark that describesit. The numbering of sequential SITE records
and format of each oneis verified, as well as the existence of each residue in the ATOM records.

Relationshipsto Other Record Types



Each listed SITE needs a corresponding REMARK 800 that details its significance.

Example

1

2

3 4 5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890

SITE
SITE
SITE
SITE
SITE

1

1
1
1
2

DTA
DTB

A
ZN1
ZN1

3 ASP A 25
3 ASP B 25
4 UA 44
5 CYS A 97
5 ZN A 375

THR A 26 GY A 27
THR B 26 GY B 27

CA 46 GA 61 U A 118
CYS A 100 CYS A 103 CYS A 111

160
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8. Crystallographic and Coordinate Transformation Section

The Crystallographic Section describes the geometry of the crystallographic experiment and the
coordinate system transformations.

CRYST1

Overview

The CRY ST1 record presents the unit cell parameters, space group, and Z value. If the structure was not
determined by crystallographic means, CRY ST1 simply defines a unit cube.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  CCRYSTL®
7 - 15 Real (9. 3) a a (Angstrons).
16 - 24 Real (9. 3) b b (Angstrons).
25 - 33 Real (9. 3) C c (Angstrons).
34 - 40 Real (7. 2) al pha al pha (degrees).

41 - 47 Real (7. 2) bet a beta (degrees).

48 - 54 Real (7. 2) gamma gamma (degrees).
56 - 66 LString sGroup Space group.

67 - 70 | nt eger z Z val ue.

Details

* |f the coordinate entry describes a structure determined by a technique other than crystallography,
CRYST1 containsa=b = c = 1.0, dpha = beta= gamma = 90 degrees, spacegroup=P1,and Z = 1.



* The Hermann-Mauguin space group symbol is given without parenthesis, e.g., P 43 21 2. Please note
that the screw axis is described as atwo digit number.

* The full international Hermann-Mauguin symbol isused, e.g., P1 21 1 instead of P 21.
* For arhombohedral space group in the hexagonal setting, the lattice type symbol used is H.

* The Z value is the number of polymeric chainsin aunit cell. In the case of heteropolymers, Z isthe
number of occurrences of the most populous chain.

As an example, given two chains A and B, each with a different sequence, and the space
group P 2 that has two equipoints in the standard unit cell, the following table gives the
correct Z value.

Asymmetric Unit Content Z val ue
A 2
AA 4
AB 2
AAB 4
AABB 4

* In the case of a polycrystalline fiber diffraction study, CRY ST1 and SCALE contain the normal unit
cell data.

Verification/Validation/Value Authority Control

The given space group and Z values are checked during processing for correctness and internal
consistency. The calculated SCALE is compared to that supplied by the depositor. Packing is also

computed, and close contacts of symmetry-related molecules are diagnosed.
Relationshipsto Other Record Types

The unit cell parameters are used to calculate SCALE. If the EXPDTA recordisNMR, THEORETICAL

MODEL, or FIBER DIFFRACTION, FIBER, the CRY ST1 record is predefined asa=b =c = 1.0, apha
= beta = gamma = 90 degrees, space group = P 1 and Z = 1. In these cases, an explanatory REMARK
must also appear in the entry. Some fiber diffraction structures will be done this way, while others will
have a CRY ST 1 record containing measured values.

Example



1 2 3 4 5 6 7
63

1234567890123456789012345678901234567890123456789012345678901234567890
CRYST1 52.000 58.600 61. 900 90.00 90.00 90.00 P 21 21 21 8

CRYST1 1. 000 1. 000 1.000 90.00 90.00 90.00 P 1 1

CRYST1 42. 544 69. 085 50.950 90.00 95.55 90.00 P1 211 2

K nown Problems

No standard deviations are given.
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ORIGXn

Overview

The ORIGXn (n=1, 2, or 3) records present the transformation from the orthogonal coordinates
contained in the entry to the submitted coordinates.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  "CRIG®'  n=l, 2, or 3
11 - 20 Real ( 10. 6) o[ n][1] Onl

21 - 30 Real (10. 6) o[ n][2] On2

31 - 40 Real (10. 6) o[ n] [ 3] On3

46 - 55 Real (10. 5) t[n] Tn

Details

* The PDB supplies thisinformation even if the transformation is an identity transformation (unit
matrix, null vector). See the SCALE section of this document for a definition of the default orthogonal
Angstroms system.

* |f the original submitted coordinates are Xsub, Y sub, Zsub and the orthogona Angstroms coordinates
contained in the dataentry are X, Y, Z, then:

Xsub = 011X + O12Y + 0132 + T1
Ysub=021X + 022Y + 0O23Z + T2
Zsub = 031X + O32Y + O33Z + T3
* Appendix 2 details the derivation of the ORIGX coordinate transformation.

Verification/Validation/Value Authority Control



If the coordinates are submitted in the same orthogonal Angstrom coordinate frame as they gppear in the
entry (the usual case), then ORIGX is an identity matrix with anull translation vector. If the
transformation is not an identity matrix with anull tranglation vector, then applying this transformation
to the coordinates in the entry yields the coordinates in the original deposited file.

Relationshipsto Other Record Types

ORIGX relates the coordinates in the ATOM and HETATM records to the coordinates in the submitted
file.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
ORI GX1 0.963457 0.136613 0.230424 16. 61000
ORI GX2 -0. 158977 0.983924 0.081383 13. 72000

ORI GX3 - 0. 215598 -0.115048 0.969683 37.65000
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SCALEN

Overview

The SCALENn (n=1, 2, or 3) records present the transformation from the orthogonal coordinates as
contained in the entry to fractional crystallographic coordinates. Non-standard coordinate systems
should be explained in the remarks.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  "SCALEn"  n=1, 2, or 3
11 - 20 Real ( 10. 6) s[n][1] Snl

21 - 30 Real ( 10. 6) s[n][2] Sn2

31 - 40 Real (10. 6) s[n][3] Sn3

46 - 55 Real (10. 5) ul n] Un

Details

* The standard orthogonal Angstroms coordinate system used by the PDB is related to the axial system
of the unit cell supplied (CRY ST1 record) by the following definition:

* |f vector a, vector b, vector ¢ describe the crystallographic cell edges, and vector A, vector B, vector C
are unit cell vectorsin the default orthogonal Angstroms system, then vector A, vector B, vector C and
vector a, vector b, vector ¢ have the same origin; vector A is parallel to vector a, vector B isparallel to
vector C times vector A, and vector Cis parallé to vector atimes vector b (i.e., vector c¥).

* |f the orthogonal Angstroms coordinates are X, Y, Z, and the fractional cell coordinates are xfrac,
yfrac, zfrac, then:

xfrac = S11X + S12Y + S13Z + U1l
yfrac = S21X + S22Y + S23Z + U2

Zfrac = S31X + S32Y + S33Z + U3



* For NMR, fiber diffraction - fiber sample, and theoretical model entries, SCALE is given &&an
identity matrix with no translation.

* Appendix 2 details the derivation of the SCALE coordinate transformation.
Verification/Validation/Value Authority Control

The inverse of the determinant of the SCALE matrix equals the volume of the cell. Thisvolumeis
calculated and compared to the SCALE matrix supplied by the depositor.

Relationshipsto Other Record Types

The SCALE transformation isrelated to the CRY ST1 record, as the inverse of the determinant of the
SCALE matrix equals the cell volume.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
SCALE1 0.019231 0. 000000 0.000000 0. 00000
SCALE2 0. 000000 0.017065 0.000000 0. 00000

SCALES 0. 000000 0.000000 0.016155 0. 00000
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MTRIXn
Overview
The MTRIXn (n=1, 2, or 3) records present transformations expressing non-crystallographic symmetry.

Record For mat

COLUWMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  "MIRXw  n=l, 2, or 3
8 - 10 | nt eger seri al Serial nunber.

11 - 20 Real (10. 6) n n] [ 1] Mh1

21 - 30 Real (10. 6) nin] [ 2] Vh2

31 - 40 Real (10. 6) n n] [ 3] Mh3

46 - 55 Real (10. 5) v[ n] Vn

60 | nt eger i G ven 1if coordinates for the

representations which are

approxi mately related by the
transformati ons of the nolecule are
contained in the entry. Qherw se,
bl ank.

Details

* The MTRIX transformations operate on the coordinates in the entry to yield equivalent representations of
the molecule in the same coordinate frame. Onetrio of MTRIX records with a constant serial number is
given for each non-crystallographic symmetry operation defined. If coordinates for the representations
which are approximately related by the given transformation are contained in thefile, the iGiven field is set
to 1. Otherwise, thisfield is blank.

* A corresponding REMARK must appear which describes the transformation.
Verification/Validation/Value Authority Control

The PDB verifiesal MTRIX records by applying the given transformation and determining the RMSD
between the calculated and supplied coordinatesif iGiven is equal to 1. If iGiven isblank, PDB verifies



MTRIX by checking the packing of the generated molecules.
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Relationshipsto Other Record Types

A corresponding REMARK must appear which describes the transformation.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
MIRI X1 1 -1.000000 0.000000 -0.000000 0. 00001 1
MI'RI X2 1 -0.000000 1.000000 0.000000 0. 00002 1

MIRI X3 1 0.000000 -0.000000 -1.000000 0. 00002 1
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TVECT
Overview
The TVECT records present the transation vector for infinite covalently connected structures.

Record Format

COLUMWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record nane " TVECT "

8 - 10 | nt eger seri al Serial nunber.

11 - 20 Real (10. 5) t[1] Conmponents of transl ation
vect or.

21 - 30 Real (10. 5) t[ 2] Conmponents of transl ation
vect or.

31 - 40 Real (10. 5) t[ 3] Conponents of translation
vect or.

41 - 70 String t ext Comment .

Details

* For structures not comprised of discrete molecules (e.g., infinite polysaccharide chains), the entry
contains a fragment which can be built into the full structure by the ssimple translation vectors of TVECT
records.

* A corresponding REMARK describing the structure must appear.
Verification/Validation/Value Authority Control

PDB applies the translation and checks the generated molecule.
Relationshipsto Other Record Types

A corresponding REMARK describing the structure must appear.



Example 171

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
TVECT 1 0. 00000 0. 00000 28. 30000
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9. Coordinate Section

The Coordinate Section contains the collection of atomic coordinates as well asthe MODEL and ENDMDL
records.

MODEL

Overview

The MODEL record specifies the model serial number when multiple structures are presented in asingle
coordinate entry, as is often the case with structures determined by NMR.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record nane "MODEL "

11 - 14 | nt eger seri al Model serial nunber.
Details

* Thisrecord is used only when more than one model appearsin an entry. Generally, it is employed only for
NMR structures. The chemical connectivity should be the same for each model. ATOM, HETATM,

SIGATM, SIGUIJ, ANISOU, and TER records for each model structure are interspersed as needed between
MODEL and ENDMDL records.

* The numbering of models is sequential beginning with 1.

* |f a collection contains more than 99,999 total atoms, then more than one entry must be made. In such a
case the collection is divided between models (between an ENDMDL and the following MODEL record) and
the model numbering is sequential throughout such a set of entries.

Verification/Validation/Value Authority Control

Entries with multiple structuresin the EXPDTA record are checked for corresponding pairs of MODEL/
ENDMDL records, and for consecutively numbered models.



Relationshipsto Other Record Types

Each MODEL must have a corresponding ENDMDL record.
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In the case of an NMR entry the EXPDTA record states the number of model structures that are present in the
individual entry.

Example

MODEL
ATOM

ATOM

ATOM
ATOM
TER
ENDIVDL

MODEL
ATOM

ATOM
ATOM
ATOM

8

1 2 3 4 5 6 7
12345678901234567890123456789012345678901234567890123456789012345678901234567890
1
1 N ALA 1 11. 104 6.134 -6.504 . 00 .00 N
2 CA ALA 1 11. 639 6.071 -5.147 . 00 . 00 C
293 1HG G.U 18 -14.861 -4.847 0. 361 . 00 .00 H
294 2HG G.U 18 -13.518 -3.769 0. 084 . 00 . 00 H
295 GLU 18
2
296 N ALA 1 10. 883 6.779 -6.464 . 00 . 00 N
297 CA ALA 1 11. 451 6.531 -5.142 . 00 . 00 C
588 1HG G.U 18 -13.363 -4.163 -2.372 . 00 . 00 H
589 2HG G.U 18 -12.634 -3.023 -3.475 . 00 . 00 H
590 G.U 18

TER
ENDMDL
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ATOM

Overview

The ATOM records present the atomic coordinates for standard residues. They also present the occupancy and
temperature factor for each atom. Heterogen coordinates use the HETATM record type. The element symbol is

always present on each ATOM record; segment identifier and charge are optional.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record name  CATOM "
7 - 11 | nt eger seri al At om seri al nunber.

13 - 16 At om name At om nane.

17 Char act er al tLoc Alternate | ocation indicator.

18 - 20 Resi due nane r esNane Resi due nane.

22 Char act er chai nl D Chain identifier.

23 - 26 | nt eger resSeq Resi due sequence nunber.

27 AChar i Code Code for insertion of residues.

31 - 38 Real (8. 3) X Ot hogonal coordinates for X in
Angst rons.

39 - 46 Real (8. 3) y Ot hogonal coordinates for Y in
Angst rons.

47 - 54 Real (8. 3) z Ot hogonal coordinates for Z in
Angst rons.

55 - 60 Real (6. 2) occupancy Qccupancy.

61 - 66 Real (6. 2) t enpFact or Tenperature factor.

73 - 76 LString(4) segl D Segment identifier, left-justified.

77 - 78 LString(2) el enent El ement synbol, right-justified.

79 - 80 LString(2) char ge Charge on the atom
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Details

* ATOM records for proteins are listed from amino to carboxyl terminus.
* Nucleic acid residues are listed from the 5' to the 3' terminus.

* No ordering is specified for polysaccharides.

* Thelist of ATOM recordsin achainisterminated by a TER record.

* |f more than one model is present in the entry, each model is delimited by MODEL and ENDMDL records.

* For more information on atom naming conventions, see Appendix 3, and for residue names, see Appendix 4
and the HET section of this document

* |f an atom is provided in more than one position, then a non-blank alternate location indicator must be used
as the aternate location indicator for each of the positions. Within aresidue all atoms that are associated with
each other in agiven conformation are assigned the same alternate position indicator.

* For atoms that are in alternate sites indicated by the aternate site indicator, sorting of atomsin the ATOM/
HETATM list uses the following general rules:

- In the simple case that involves a few atoms or afew residues with alternate sites, the
coordinates occur one after the other in the entry.

- In the case of awhole macromolecular chain, or significant portion of a chain, having aternate
sites, the atoms for each alternate position are listed together. The two conformers are delineated
by MODEL/ENDMDL records. In this case each MODEL must represent the entire molecular

assemblage, including any heterogen group which is not necessarily disordered. Such isthe case
when DNA molecules are placed in UP and DOWN positions.

- In the case of alarge heterogen groups which are disordered, the atoms for each conformer are
listed together. The two lists are not separated by MODEL/ENDMDL asis done for
macromol ecular chains.

* Addition of atoms to side chains of standard residues are handled as follows:

The additional atoms (modifying group) are represented as aHET group which is assigned its
own residue name. The chainl D, sequence number, and insertion code assigned to the HET
group isthat of the standard residue to which it is attached.

* Chemical modifications of standard residue side chains by addition of new atoms are handled as follows:



- The new atoms are represented as a HET group. This group is assigned the chain name, 176
sequence number, and insertion code of the standard residue that it modifies.

- The atoms comprising these het groups are listed asHETATM and are inserted in the ATOM
list immediately after the TER record of the chain. These groups are listed in the same order as

the standard residue to which they are bonded (i.e., from the N- to C-terminus for polypeptides
and from the 5' to 3' end for nucleic acids).

- Modified standard residues and the modifying het group may be assigned the same SEGID to
further describe the relationship between the groups. PDB will use this mechanism only if
SEGID's were not assigned to these atoms for other purposes.

- Modified standard residues must have a corresponding MODRES record.

* The insertion code is commonly used in sequence numbering and is described here. In most cases, the amino
acids that comprise a protein are numbered sequentially starting with 1. However, there are a number of
situations that may give rise to different numbering schemes:

- Homologous proteins can exist in a number of different species. Depositors may use aresidue
numbering scheme in order to preserve the homology. The reference protein may be numbered
sequentially starting with 1, then the homol ogous protein from another species aligned to it. If
residues are not present in the homol ogous sequence, residue numbers may be skipped so that
alignment can be preserved. If additional residues are present relative to the reference protein,
they may have aletter, called an insertion code, appended to the sequence number. Negative
numbers and zeros are permitted if they are needed to align the N-terminus.

REFERENCE PROTEI N NUMBERI NG HOMOLOGOUS PROTEI N NUMBERI NG
59 59
60 60
61
62 62
REFERENCE PROTEI N NUMBERI NG HOMOLOGOUS PROTEI N NUMBERI NG
85 85
86 86
86A
86B
87 87

- The numbering of a proenzyme may be used for the enzyme following cleavage.

- The molecule studied might be a portion of the whole protein. The residue numbering scheme



could show the relationship to the intact protein. -

- The protein might be a mutant with residues inserted and deleted. As above, the residue
numbering of the native protein could be preserved by appropriate use of gaps in the numbering
and/or insertion codes.

- The nucleic acid community generally numbers structures sequentially. For double-stranded
nucleic acids, entries usually use two different chain identifiers. For example, an octameric
duplex would be numbered 1 - 8 for chain A, and 9 - 16 for chain B.

* |f the depositor provides the data, then the isotropic B valueis given for the temperature factor.

* |f thereis no isotropic B value from the depositor, but there isan ANISOU record with anisotropic
temperature factors, then the B equivalent is stored in the tempFactor field, as calculated by:

B(eqg) = 8pi**2{ 1/3[U(1,1) + U(2,2) + U(3,3)]}

- Thiswill obviate the need to check if ANISOU records are present before interpreting the
contents of the temperature factor field.

- In some previously released PDB entries with anisotropic temperature factors provided as
ANISOU records, the temperature factor field of the corresponding ATOM or HETATM record
contained the equivalent U-isotropic [U(eq)] which is calculated by:

U(eq) = /3[U(1,1) + U(2,2) + U(3,3)] x 10**-4

* |f there are neither isotropic B values from the depositor, nor anisotropic temperature factorsin ANISOU,
then the default value of 0.0 is used for the temperature factor.

* |n some entries, the occupancy and temperature factor fields are used for other quantities. In these cases, an
explanation is provided in the remarks.

* Columns 73 - 76 identify specific segments of the molecule. The segment id is a string of up to four (4)
alphanumeric characters, |eft-justified, and may include a space, e.g., CH86, A 1, NASE. The segment itself
may consist of a complete chain or a portion of a chain. The importance of this new field can be appreciated if
one considers an antibody structure having two molecules in the asymmetric unit. Since each chain must have
aunique chain identifier, the two heavy chains and two light chains cannot currently be labeled to indicate
their nature. Segment id's of CH, VH1, VH2, VH3, CL, and VL would clearly identify regions of the chains
and the relationship between them. Users of X-PLOR will be familiar with SEGID as used in the refinement
application of X-PLOR.

* Columns 77 - 78 contain the atom's element symbol (as given in the periodic table), right-justified. Thisis
especially needed because in some cases it has not been possible to follow the convention that columns 13 - 14
of the atom name contain the element symbol. The most common cases are:



- In large het groups it sometimes is not possible to follow the convention of having the fi r&two
characters be the chemical symbol and still use atom names that are meaningful to users. A
exampl e is nicotinamide adenine dinucleotide, atom names begin with an A or N, depending on
which portion of the molecule they appear in, e.g., AC6 or NC6, AN1 or NN1.

- Hydrogen naming sometimes conflicts with [UPAC conventions. For example, a hydrogen
named HG11 in columns 13 - 16 is differentiated from a mercury atom by the element symbol in
columns 77 - 78. Columns 13 - 16 present a unique name for each atom.

* Columns 79 - 80 indicate any charge on the atom, e.g., 2+, 1-. In most cases these are blank.
Verification/Validation/Value Authority Control

PDB checks ATOM/HETATM records for PDB format, sequence information, and packing. The PDB reserves
the right to return deposited coordinates to the author for transformation into PDB format.

PDB intends to verify the coordinates against the experimental structure factor data in the when available.
Details on thiswill be forthcoming.

Relationshipsto Other Record Types

The ATOM records are compared to the corresponding sequence database. Residue discrepancies appear in the
SEQADV record. Missing atoms are annotated in the remarks. HETATM records are formatted in the same

way as ATOM records. The sequence implied by ATOM records must be identical to that given in SEQRES,
with the exception that residues that have no coordinates, e.g., due to disorder, must appear in SEQRES.
Remark 550 is used to describe the meaning assigned to any segment identifiers used.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
ATOM 145 N VAL A 25 32.433 16.336 57.540 1.00 11.92 Al N
ATOM 146 CA VAL A 25 31.132 16.439 58.160 1.00 11.85 Al C
ATOM 147 C VAL A 25 30.447 15.105 58.363 1.00 12.34 Al C
ATOM 148 O VAL A 25 29.520 15.059 59.174 1.00 15.65 Al @)
ATOM 149 CB AVAL A 25 30.385 17.437 57.230 0.28 13.88 Al C
ATOM 150 CB BVAL A 25 30.166 17.399 57.373 0.72 15.41 Al C
ATOM 151 CGLAVAL A 25 28.870 17.401 57.336 0.28 12.64 Al C
ATOM 152 CGIBVAL A 25 30.805 18.788 57.449 0.72 15.11 Al C
ATOM 153 C&RAVAL A 25 30.835 18.826 57.661 O0.28 13.58 Al C
ATOM 154 C&ZBVAL A 25 29.909 16.996 55.922 0.72 13.25 Al C

Known Problems



Due to the ever-increasing size of protein structures in the PDB, the atom serial number field may'$on need to
be increased. An increase of one column will allow for cases where entries have more than 99,999 atoms. Only
5 digits are available for the atom serial number, but some structures have already been received with more
that 99,999 atoms.

No distinction is made between ribo- and deoxyribonucleotides in the SEQRES records. These residues are
identified with the sameresidue name (i.e., A, C, G, T, U).
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SIGATM
Overview

The SIGATM records present the standard deviation of atomic parameters as they appear in ATOM and
HETATM records.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6 Record name  CSIGATM

7 11 | nt eger seri al Atom serial nunber.

13 16 At om name At om nane.

17 Char act er altLoc Alternate | ocation indicator.

18 20 Resi due nane resNanme Resi due nane.

22 Char act er chainl D Chain identifier

23 26 I nt eger resSeq Resi due sequence nunber.

27 AChar i Code I nsertion code.

31 38 Real (8. 3) sigX St andard devi ations of the stored
coordi nates (Angstrons).

39 46 Real (8. 3) sigY St andard devi ations of the stored
coordi nates (Angstrons).

47 54 Real (8. 3) si gZ St andard devi ati ons of the stored
coordi nates (Angstrons).

55 60 Real (6. 2) si gCcc St andard devi ati on of occupancy.

61 66 Real (6. 2) si gTenp St andard devi ati on of tenperature
factor.

73 76 LString(4) segl D Segnent identifier, left-justified.

77 78 LString(2) el ement El enent synbol, right-justified.

79 80 LString(2) char ge Charge on the atom
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* Columns 7 - 27 and 73 - 80 are identical to the corresponding ATOM/HETATM record.
* Each SIGATM record immediately follows the corresponding ATOM/HETATM record.

* SIGATM is provided only for ATOM/HETATM records for which values are supplied by the depositor and
only when the value is not zero (0).

Verification/Validation/Value Authority Control
The depositor provides SIGATM records, PDB verifies their format.
Relationshipsto Other Record Types

SIGATM isrelated to the immediately preceding ATOM/HETATM record.

Example
1 2 3 4 5 6 7 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890
ATOM 230 N PRO 15 20.860 29.640 13.460 1.00 12.20 N
SIGATM 230 N PRO 15 0. 040 0. 030 0.030 0.00 0.00 N
ATOM 231 CA PRO 15 22.180 29.010 12.960 1.00 14.70 C
SIGATM 231 CA PRO 15 0. 060 0. 040 0.050 0.00 0.00 C
ATOM 232 C PRO 15 23.170 30.090 12.670 1.00 19.10 C
SIGATM 232 C PRO 15 0. 080 0. 070 0.060 0.00 0.00 C
ATOM 233 O PRO 15 24,360 29.860 12.670 1.00 17.50 O
SIGATM 233 O PRO 15 0. 040 0. 030 0.030 0.00 0.00 @)
ATOM 234 CB PRO 15 21.710 28.220 11.640 1.00 17.70 C
SIGATM 234 CB PRO 15 0. 060 0. 040 0.050 0.00 0.00 C
ATOM 235 CG PRO 15 20.470 28.710 11.590 1.00 23.90 C
SIGATM 235 CG PRO 15 0. 080 0. 060 0.060 0.00 0.00 C
ATOM 236 CD PRO 15 19.640 29.320 12.660 1.00 15.50 C
SIGATM 236 CD PRO 15 0. 060 0. 040 0.050 0.00 0.00 C
ATOM 237 HA PRO 15 22.630 28.400 13.620 1.00 14.70 H
ATOM 238 1HB PRO 15 22.240 28.540 10.860 1.00 17.70 H
ATOM 239 2HB PRO 15 21.670 27.240 11.840 1.00 17.70 H
ATOM 240 1HG PRO 15 20. 360 29.240 10.740 1.00 23.90 H
ATOM 241 2HG PRO 15 19.900 28.120 11.020 1.00 23.90 H
ATOM 242 1HD PRO 15 19.230 30.160 12.320 1.00 15.50 H
ATOM 243 2HD PRO 15 19.120 28.600 13.120 1.00 15.50 H
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The ANISOU records present the anisotropic temperature factors.

Record Format

DATA TYPE

FI ELD

DEFI NI TI ON

CCLUWNS
1 6
7 11

13 16

17

18 20

22

23 26

27

29 35

36 42

43 49

50 56

57 63

64 70

73 76

77 78

79 80

Record name
| nt eger
At om

Char act er

Resi due nane
Char act er
| nt eger
AChar

| nt eger

| nt eger

| nt eger

| nt eger

| nt eger

| nt eger
LString(4)
LString(2)

LString(2)

" ANl SQU'
seri al
name

al t Loc

r esName
chai nl D
r esSeq

i Code
uf0][0]
uf1][1]
uf2][2]
uf0J[1]
ufo][2]
uf1][2]
segl D
el enent

char ge

At om seri al nunber
At om nane.

Alternate | ocation
i ndi cat or.

Resi due nane.

Chain identifier.

Resi due sequence nunber.

I nsertion code.

u(1,1)

U2, 2)

U3, 3)

U1, 2)

U(1,3)

U2, 3)

Segnent identifier, left-justified.
El ement synbol, right-justified.

Charge on the atom
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* Columns 7 - 27 and 73 - 80 are identical to the corresponding ATOM/HETATM record.

* The anisotropic temperature factors (columns 29 - 70) are scaled by afactor of 10**4 (Angstroms**2) and
are presented as integers.

* The anisotropic temperature factors are stored in the same coordinate frame as the atomic coordinate
records.

* ANISOU vaues are listed only if they have been provided by the depositor.
Verification/Validation/Value Authority Control

The depositor provides ANISOU records, PDB verifies their format.
Relationshipsto Other Record Types

The anisotropic temperature factors are related to the corresponding ATOM/HETATM isotropic temperature
factors as B(eq), as described in the ATOM and HETATM sections.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
ATOM 107 N ay 13 12.681 37.302 -25.211 1.000 15. 56 N
AN SOQU 107 N ay 13 2406 1892 1614 198 519 - 328 N
ATOM 108 CA QY 13 11.982 37.996 -26.241 1.000 16.92 C
ANl SQU 108 CA QY 13 2748 2004 1679 -21 155 -419 C
ATOM 109 C Q@Y 13 11. 678 39.447 -26.008 1.000 15.73 C
ANLSOQU 109 C QY 13 2555 1955 1468 87 357 -109 C
ATOM 110 O QY 13 11.444 40.201 -26.971 1.000 20.93 O
ANISQU 110 O Q@Y 13 3837 2505 1611 164 -121 189 @)
ATOM 111 N ASN 14 11. 608 39.863 -24.755 1.000 13.68 N
AN SOU 111 N  ASN 14 2059 1674 1462 27 244 - 96 N




SIGUIJ

Overview

184

The SIGUIJ records present the standard deviations of anisotropic temperature factors scaled by afactor of
10**4 (Angstroms** 2).

Record Format

DATA TYPE

DEFI NI TI ON

COLUMNS
1- 6
7 - 11

13 - 16

17

18 - 20

22

23 - 26

27

29 - 35

36 - 42

43 - 49

50 - 56

57 - 63

64 - 70

73 - 76

77 - 78

79 - 80

Record name

| nt eger

At om

Char act er

Resi due name

Char act er

| nt eger
AChar

| nt eger
| nt eger
| nt eger
| nt eger
| nt eger

| nt eger

LString(4)
LString(2)

LString(2)

nanme
al t Loc
resNanme
chai nl D
resSeq

i Code

sig[1][1]
sigl2][2]
sig[3][3]
sigl1][2]
sig[1][3]
sigl2][3]
segl D

el enent

char ge

Atom serial nunber.

At om nane.

Alternate | ocation indicator.

Resi due nane.

Chain identifier

Resi due sequence nunber.

| nsertion code.

Sigma U(1,1)

Sigma U(2,2)

Sigma U3, 3)

Sigma U(1,2)

Sigma U(1,3)

Sigma U(2, 3)
Segnent identifier, left-justified.
El enment synbol, right-justified.

Charge on the atom
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* Columns 7 - 27 and 73 - 80 are identical to the corresponding ATOM/HETATM record.

* SIGUIJ are listed only if they have been provided by the depositor and only if they are not zero (0).
Verification/Validation/Value Authority Control

The depositor provides SIGUIJ records, PDB verifies their format.

Relationshipsto Other Record Types

The standard deviations for the anisotropic temperature factors are related to the corresponding ATOM/
HETATM ANISOU temperature factors.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
ATOM 107 N ay 13 12. 681 37.302 -25.211 1.000 15. 56 N
ANI SOQU 107 N ay 13 2406 1892 1614 198 519 - 328 N
SIGUJ 107 N ay 13 10 10 10 10 10 10 N
ATOM 108 CA QY 13 11.982 37.996 -26.241 1.000 16.92 C
AN SOQU 108 CA QY 13 2748 2004 1679 -21 155 -419 C
SiaJJ 108 CA GAY 13 10 10 10 10 10 10 C
ATOM 109 C QY 13 11.678 39.447 -26.008 1.000 15.73 C
ANISQU 109 C Q@AY 13 2555 1955 1468 87 357 - 109 C
sSitaJJ 109 C Q@AY 13 10 10 10 10 10 10 C
ATOM 110 O Q@Y 13 11.444 40.201 -26.971 1.000 20.93 O
ANISQU 110 O QY 13 3837 2505 1611 164 -121 189 @)
SiaJJ 110 O QY 13 10 10 10 10 10 10 @)
ATOM 111 N ASN 14 11. 608 39.863 -24.755 1.000 13.68 N
AN SOU 111 N  ASN 14 2059 1674 1462 27 244 - 96 N
SIGJJ 111 N ASN 14 10 10 10 10 10 10 N
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TER

Overview

The TER record indicates the end of alist of ATOM/HETATM records for achain.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  C"TER *
7 - 11 | nt eger seri al Serial nunber.

18 - 20 Resi due nane r esNane Resi due nane.

22 Char act er chainl D Chain identifier.

23 - 26 | nt eger resSeq Resi due sequence nunber.

27 AChar i Code | nsertion code.

Details

* Every chain of ATOM/HETATM records presented on SEQRES records is terminated with a TER record.

* The TER records occur in the coordinate section of the entry, and indicate the last residue presented for
each polypeptide and/or nucleic acid chain for which there are coordinates. For proteins, the residue defined
on the TER record is the carboxy-terminal residue; for nucleic acids it is the 3'-terminal residue.

* For a cyclic molecule, the choice of termini is arbitrary.
* Terminal oxygen atoms are presented as OXT for proteins, and as O5T or O3T for nucleic acids.

* The TER record has the same residue name, chain identifier, sequence number and insertion code as the
terminal residue. The serial number of the TER record is one number greater than the serial number of the
ATOM/HETATM preceding the TER.

* For chains with gaps due to disorder, it is recommended that the C-terminus atoms be labelled O and OXT,
and aREMARK explaining the ambiguity be provided.

Verification/Validation/Value Authority Control



TER must appear at the end carboxy or 3' of a chain. For proteins, thereis usually aterminal oxytjén, labeled
OXT. The validation program checks for the occurrence of TER and OXT records.

Relationshipsto Other Record Types

The residue name appearing on the TER record must be the same as the residue name of the immediately
preceding ATOM or non-water HETATM record.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
ATOM 4150 H ALA A 431 8.674 16.036 12.858 1.00 0.00 H
TER 4151 ALA A 431
ATOM 1403 O PROP 22 12. 701 33.564 15.827 1.09 18.03 O
ATOM 1404 CB PRO P 22 13.512 32.617 18.642 1.09 9.32 C
ATOM 1405 CG PRO P 22 12.828 33.382 19.740 1.09 12.23 C
ATOM 1406 CD PRO P 22 12.324 34.603 18.985 1.09 11.47 C
HETATM 1407 CA BLE P 1 14. 625 32.240 14.151 1.09 16.76 C
HETATM 1408 CB BLE P 1 15.610 33.091 13.297 1.09 16.56 C
HETATM 1409 CG BLE P 1 15.558 34.629 13.373 1.09 14.27 C
HETATM 1410 CDl1 BLE P 1 16. 601 35.208 12.440 1.09 14.75 C
HETATM 1411 CD2 BLE P 1 14. 209 35.160 12.930 1.09 15.60 C
HETATM 1412 N BLE P 1 14. 777 32.703 15.531 1.09 14.79 N
HETATM 1413 B BLE P 1 14.921 30.655 14.194 1.09 15.56 B
HETATM 1414 Ol BLE P 1 14.852 30.178 12.832 1.09 16.10 @)
HETATM 1415 Q2 BLE P 1 13.775 30.147 14.862 1.09 20.95 @)
TER 1416 BLE P 1
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HETATM

Overview

The HETATM records present the atomic coordinate records for atoms within "non-standard” groups. These
records are used for water molecules and atoms presented in HET groups.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CHETATM
7 - 11 | nt eger seri al At om serial nunber.

13 - 16 At om name At om nane.

17 Char act er al tLoc Al ternate | ocation indicator.

18 - 20 Resi due nane r esNane Resi due nane.

22 Char act er chainl D Chain identifier.

23 - 26 | nt eger resSeq Resi due sequence number.

27 AChar i Code Code for insertion of residues.

31 - 38 Real (8. 3) X Ot hogonal coordi nates for X

39 - 46 Real (8. 3) y Ot hogonal coordi nates for Y.

47 - 54 Real (8. 3) z Ot hogonal coordi nates for Z.

55 - 60 Real (6. 2) occupancy Cccupancy.

61 - 66 Real (6. 2) t enpFact or Tenperature factor.

73 - 76 LString(4) segl D Segnent identifier;

left-justified.
77 - 78 LString(2) el enment El enment synbol; right-justified.
79 - 80 LString(2) char ge Charge on the atom

Details



* The x, y, z coordinates are in Angstrom units. 189
* Disordered solvents may be represented by the residue name DIS.
* No ordering is specified for polysaccharides.

* See the HET section of this document regarding naming of heterogens. See the HET dictionary for residue
names, formulas, and CONECT records of the HET groups that have appeared so far in the PDB.

* For atoms that are in aternate sites indicated by the alternate site indicator, sorting of atoms in the ATOM/
HETATM list uses the following general rules:

- In the simple case that involves afew atoms or afew residues with alternate sites, the
coordinates occur one after the other in the entry.

- In the case of awhole macromolecular chain, or significant portion of a chain, having
aternate sites, the atoms for each aternate position are listed together. The two conformers are
delineated by MODEL/ENDMDL records. In this case each MODEL must represent the entire

molecular assemblage, including any heterogen group which is not necessarily disordered.
Such is the case when DNA molecules are placed in UP and DOWN positions.
- In the case of alarge heterogen groups which are disordered, the atoms for each conformer

are listed together. The two lists are not separated by MODEL/ENDMDL asis done for
macromolecular chains.

* |f the depositor provides the data, then the isotropic B valueis given for the temperature factor.

* If there isno isotropic B value from the depositor, but there is an ANISOU record with anisotropic
temperature factors, then the B equivalent is stored in the tempFactor field, as calculated by:

B(eq) = 8pi**2{1/3[U(1,1) + U(2,2) + U(3,3)]}

- Thiswill obviate the need to check if ANISOU records are present before interpreting the
contents of the temperature factor field.

- In some previously released PDB entries with anisotropic temperature factors provided as
ANISOU records, the temperature factor field of the corresponding ATOM or HETATM
record contained the equivalent U-isotropic [U(eq)] which is calculated by:

U(eq) = /3[U(1,1) + U(2,2) + U(3,3)] x 10**-4

* |f there are neither isotropic B values from the depositor, nor anisotropic temperature factorsin ANISOU,



then the default value of 0.0 isused for the temperature factor. 100

* In some entries, the occupancy and temperature factor fields are often used for other quantities. In these
cases, an explanation is provided in the remarks.

* |nsertion codes, segment id, and element naming are fully described in the ATOM section of this document.
Verification/Validation/Value Authority Control

PDB processing programs check ATOM/HETATM records for PDB format, sequence information, and
packing. The PDB reserves the right to return deposited coordinates to the author for transformation into PDB
format.

Relationshipsto Other Record Types

HETATM records must have corresponding HET, HETNAM, FORMUL and CONECT records, except for
waters.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
HETATM 1357 MG Mc 168 4.669 34.118 19.123 1.00 3.16 M2+

HETATM 3835 FE HEM 1 17. 140 3.115 15.066 1.00 14.14 FE3+
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ENDMDL
Overview

The ENDMDL records are paired with MODEL records to group individual structures found in a coordinate
entry.

Record Format

COLUMNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record name ENDIVDL
Details

* MODEL/ENDMDL records are used only when more than one structure is presented in the entry, asis
often the case with NMR entries.

* All the models in a multi-model entry must represent the same structure.
* Every MODEL record has an associated ENDMDL record.
Verification/Validation/Value Authority Control

Entries with multiple structuresin the EXPDTA record are checked for corresponding pairs of MODEL/
ENDMDL records, and for consecutively numbered models.

Relationshipsto Other Record Types
There must be a corresponding MODEL record.

In the case of an NMR entry the EXPDTA record states the number of model structures that are present in the
individual entry.

Example

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

ATOM 14550 1HG GU 122 -14.364 14.787 -14.258 1.00 0.00 H



ATOM 14551
TER 14552

ENDIVDL
MODEL
ATOM

ATOM

14553
14554

ATOM 16369
ATOM 16370
TER 16371

ENDIVDL
MODEL
ATOM

ATOM

16372
16373

ATOM 18188
ATOM 18189
TER 18190
ENDIVDL

2HG

R =°

1HG
2HG

QzS

1HG
2HG

GLU
GLU

SER
SER

GLU
GLU
G.U

SER
SER

GLU
G.U
GLU

122
122

o

122
122
122

S

122
122
122

-13.

- 28.
- 27.

-22.
- 23.

794

280
749

. 157
. 066

285
026

. 467
. 711

13.

18.
17.

18.
18.

738 -12.

. 567 12.
.392 11.

546 - 8.
166 -7.

. 041 10.
872 8.

282 -17.
067 -15.

961

004
256

439
584

003
720

144
913

. 00

. 00
.00

. 00
.00

.00
. 00

.00
. 00

. 00

. 00
. 00

. 00
. 00

. 00
. 00

. 00
. 00
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10. Connectivity Section

This section provides information on chemical connectivity. LINK, HYDBND, SLTBRG, and CISPEP are
found in the Connectivity Annotation section.

CONECT

Overview

The CONECT records specify connectivity between atoms for which coordinates are supplied. The
connectivity is described using the atom serial number as found in the entry. CONECT records are mandatory
for HET groups (excluding water) and for other bonds not specified in the standard residue connectivity table
which involve atoms in standard residues (see Appendix 4 for the list of standard residues). These records are
generated by the PDB.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1- 6  Record name  "CONCT'

7 - 11 | nt eger seri al Atom serial nunber

12 - 16 | nt eger seri al Serial nunber of bonded atom

17 - 21 I nt eger seri al Serial nunber of bonded atom

22 - 26 I nt eger seri al Serial nunber of bonded atom

27 - 31 | nt eger seri al Serial nunber of bonded atom

32 - 36 I nt eger seri al Seri al nunber of hydrogen bonded
atom

37 - 41 I nt eger seri al Serial nunber of hydrogen bonded
atom

42 - 46 I nt eger seri al Serial nunber of salt bridged
atom

47 - 51 I nt eger seri al Serial nunber of hydrogen bonded

atom



52 - 56 | nt eger seri al Serial nunber of hydro%fn bonded

atom

57 - 61 I nt eger seri al Serial nunber of salt bridged
atom

Details

* Intra-residue connectivity within non-standard (HET) residues (excluding water) is presented on the
CONECT records.

* Inter-residue connectivity of HET groups to standard groups (including water) or to other HET groups are
represented on the CONECT records.

* Disulfide bridges specified in the SSBOND records have corresponding CONECT records.

* Hydrogen bonds and salt bridges have CONECT records.

* No differentiation is made between donor and acceptor for hydrogen bonds.

* No differentiation is made between atoms with excess negative or positive charge.

* Atoms specified in the connectivity are presented by their serial numbers as found in the entry.

* All atoms connected to the atom with serial number in columns 7 - 11 are listed in the remaining fields of the
record.

* If more than four fields are required for non-hydrogen and nonsalt-bridge bonds, a second CONECT record
with the same atom serial number in columns 7 - 11 will be used.

* These CONECT records occur in increasing order of the atom serial numbers they carry in columns 7 - 11.
The target-atom serial numbers carried on these records also occur in increasing order.

* The connectivity list given here is redundant in that each bond indicated is given twice, once with each of the
two atoms involved specified in columns 7 - 11.

* For nucleic acids, Watson-Crick hydrogen bonds between bases may be listed, but thisis optional.

* For hydrogen bonds, when the hydrogen atom is present in the coordinates, PDB generatesa CONECT
record between the hydrogen atom and its acceptor atom.

* For NMR entries, CONECT records for all models are generated describing heterogen connectivity and
othersfor LINK records.
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Connectivity is checked for unusual bond lengths.

Relationshipsto Other Record Types

CONECT records must be present in an entry that contains either non-standard groups or disulfide bonds.
Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
CONECT 1179 746 1184 1195 1203
CONECT 1179 1211 1222

CONECT 1021 544 1017 1020 1022 1211 1222 1311

Known Problems

Only five digits are available for the atom serial number, but some structures have already been received with
more that 99,999 atoms. Changing the field length would make earlier entries incorrect.

CONECTSs to atoms whose coordinates are not in the entry (e.g., symmetry-generated) are not given.
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11. Bookkeeping Section

The Bookkeeping Section provides some final information about the file itself.
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MASTER

Overview

The MASTER record is acontrol record for bookkeeping. It lists the number of linesin the coordinate entry or
file for selected record types.

Record Format

COLUWNS DATA TYPE FI ELD DEFI NI TI ON

1. 6 Record name  CMASTER®
11 - 15 | nt eger nunRemar k Nunber of REMARK records

16 - 20 | nt eger "o"

21 - 25 | nt eger nunHet Nunber of HET records

26 - 30 | nt eger nuntHel i x Nunmber of HELI X records

31 - 35 | nt eger nuntheet Nunber of SHEET records

36 - 40 | nt eger numrur n Nunber of TURN records

41 - 45 | nt eger nuntite Nunber of SITE records

46 - 50 | nt eger nunXf or m Nunber of coordinate transformtion

records (ORI GX+SCALE+MIRI X)

51 - 55 | nt eger nuntCoor d Nunber of atom c coordinate records
( ATOWHETATM)

56 - 60 | nt eger nunirer Nunber of TER records

61 - 65 | nt eger nuntonect Nunber of CONECT records

66 - 70 | nt eger nunteq Nunber of SEQRES records

Details

* MASTER gives checksums of the number of records in the entry, for selected record types.

Verification/Validation/Value Authority Control



The MASTER lineis generated by the PDB.
Relationshipsto Other Record Types

MASTER presents a checksum of the lines present for each of the record types listed above.

198

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
MASTER 40 0 0 0 0 0 0 6 2930 2 0 29
END
Overview

The END record marks the end of the PDB file.

Record Format

COLUNMNS DATA TYPE FI ELD DEFI NI TI ON
1- 6 Record nane END
Details

* END isthefinal record of acoordinate entry.
Verification/Validation/Value Authority Control
END must appear in every coordinate entry.
Relationshipsto Other Record Types
Thisisthefinal record in the entry.

Example

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
END
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Protein Data Bank Contents Guide:
Atomic Coordinate Entry Format Description:

Appendices
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Appendix 1: Symmetry Operations

The data type SymOP is used to succinctly describe crystallographic symmetry operations that may be
performed on ATOM/HETATM coordinates. Symmetry operators applicable to a given entry are

presented in REMARK 290. Each operator is assigned a serial number. The SymOP is anumber of up to

six (6) digits that indicates the serial number of the symmetry operator and the cell trandlations along the
X, Y, and z axes.

The SymOP data type is of the form nnnMMM where 'n' is the serial number of the symmetry operator,
and 'MMM' is the concatenated cell translations along X, y, z with respect to the base number 555.
Symmetry operators listed in REMARK 290 operate on orthogonal crystallographic coordinates that

appear in the entry..
The FORTRAN 13 13 format statement can be used to interpret nnnMMM.

As an example, the SymOP 2456 indicates that the second symmetry operation as listed in REMARK
290 is applied with trandation of -1 on x, and +1 on z. A program will be made available shortly that
converts SymOP datainto transformations that operate in the coordinate frame used in the entry.

The SymOP data typeis used in SSBOND, LINK, HYDBND, SLTBRG and REMARKS.

Template

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890
REMARK 290

REMARK 290 CRYSTALLOGRAPHI C SYMMETRY
REMARK 290 SYMVETRY OPERATORS FOR SPACE GROUP: P 21 21 21

REMARK 290

REMARK 290 SYMOP  SYMVETRY

REMARK 290 NNNMVM  OPERATOR

REMARK 290 1555 XY, Z

REMARK 290 2555 1/ 2-X, -Y, 1/ 2+Z

REMARK 290 3555 -X, 1/ 2+Y, 1/ 2-Z

REMARK 290 4555 1/ 2+X, 1/ 2-Y,-Z

REMARK 290

REMARK 290 VHERE NNN -> OPERATOR NUMBER
REMARK 290 MW - > TRANSLATI ON VECTOR

REMARK 290



REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

290 CRYSTALLOGRAPHI C SYMVETRY TRANSFORVATI ONS 201
290 THE FOLLOW NG TRANSFORMATI ONS OPERATE ON THE ATOM HETATM
290 RECORDS IN THI S ENTRY TO PRODUCE CRYSTALLOGRAPHI CALLY

290 RELATED MOLECULES.

290
290
290
290
290
290
290
290
290
290
290
290
290

SMIRY1
SMIRY2
SMIRY3
SMIRY1
SMIRY2
SMIRY3
SMIRY1
SMIRY2
SMIRY3
SMIRY1
SMIRY2
SMIRY3

1

A A DD OOOWOWOLODNMNDNMMNDNPREPRE

290 REMARK: NULL

OOrOORrR OOFRrR OO

=

000000

. 000000
. 000000

000000

. 000000
. 000000

000000

. 000000
. 000000
. 000000
. 000000
. 000000

OrRrPO0OO0OPFrOO0OFr OO0 Fr O

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

CoOorPoOoOrPROOROO

- 1.

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

o O O

. 00000
. 00000
. 00000
36.
. 00000
59.
. 00000
46.
59.
36.
46.
. 00000

30027

50256

45545
50256
30027
45545




202

Appendix 2: Coordinate Systems and Transformations

The coordinates distributed by the Protein Data Bank give the atomic positions measured in Angstroms

along three orthogonal directions. Unless otherwise specified, the default axial system detailed below is
assumed.

If @, b, c describe the crystallographic cell edgesand A, B, C are unit vectors in the default orthogonal
Angstrom system, then the following apply.

A, B, Cand a, b, ¢c have the same origin.

Aisparale toa

B isparale to (aX b) X A (cross product between C and A).
Cisparale toaX b (i.e, c*) (cross product between aand b).

The matrix which pre-multiplies the column vector of the fractional crystallographic coordinatesto yield
the distributed coordinatesin the A, B, C systemis:

a b(cos(gamm)) c(cos(beta))
0 b(si n(gamm)) c(cos(al pha) - cos(beta) cos(gamm)) / sin(ganma)
0 0 V/ (ab sin(gamm))

V = abc(1 - cos**2(alpha) - cos** 2(beta) - cos* * 2(gamma) + 2(cos(alpha) cos(beta) cos(gamma)))** 1/2
The distributed entry will contain the following records.

ORIGX - transformation from the distributed to the submitted coordinates.

SCALE - transformation from the distributed to the fractional coordinates.




203

Appendix 3: Atom Names

Amino Acids
The following rules are used in assigning atom names.

* Greek letter remoteness codes are trandliterated as follows: alpha= A, beta= B, gamma= G, delta=
D, epsilon = E, zeta=Z, eta=H, etc.

* Atoms for which some ambiguity exists in the crystallographic results are designated A. This usually
applies only to the termina atoms of asparagine and glutamine and to the ring atoms of histidine.

* The extra oxygen atom of the carboxy terminal amino acid is designated OXT.

* Six characters (columns) are reserved for atom names, assigned as follows.

13 - 14 Chem cal synbol - right justified, except for hydrogen atons
15 Renot eness i ndi cator (al phabeti c)

16 Branch designator (nuneric)

77 - 78 El enent synbol, right-justified

* Columns 73 - 76 identify specific segments of the molecule. The segment may consist of a complete
chain or a portion of a chain. The importance of this new field can be appreciated if one considers an
antibody structure having two molecules in the asymmetric unit. Since each chain must have a unique
chain identifier, the two heavy chains and two light chains cannot currently be labeled to indicate their
nature. Segment id's of CH, VH1, VH2, VH3, CL, and VL would clearly identify regions of the chains
and the relationship between them. Users of X-PLOR will be familiar with SEGID as used in the
refinement application of X-PLOR.

See the ATOM record for more details on atom naming.
Nucleic Acids

Atom names employed for polynucleotides generally follow the precedent set for mononucleotides. The
following points should be noted.



* The asterisk (*) is used in place of the prime character (') for naming atoms of the sugar grgyp. The
prime was avoided historically because of non-uniformity of its external representation.

* The ring oxygen of the ribose is denoted O4 rather than O1.

* The extra oxygen atom at the free 5' and 3' termini are designated O5T and O3T, respectively.
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Nucleic Acids

Atom names employed for polynucleotides generally follow the precedent set for mononucleotides. The
following points should be noted.

* The asterisk (*) isused in place of the prime character () for naming atoms of the sugar group. The
prime was avoided historically because of non-uniformity of its external representation.

* The ring oxygen of the ribose is denoted O4 rather than O1.

* The extra oxygen atom at the free 5' and 3' termini are designated O5T and O3T, respectively.
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Appendix 4: Standard Residue Names and Abbreviations

Note that there will be a change to what are considered standard groups due to the adoption of the new
PDB Het Group Dictionary. Only the twenty common amino acids and five nucleic acids plusinosine

will be treated as "standard” with all others being treated as modified residues to be described by
MODRES records.

No distinction is made between ribo- and deoxyribonucleotides in the SEQRES records. These residues
are identified with the same residue name (i.e.,, A, C, G, T, U, I).

Amino Acids

RESI DUE ABBREVI ATl ON SYNONYM
Al ani ne ALA A
Ar gi ni ne ARG R
Aspar agi ne ASN N
Aspartic acid ASP D
ASP/ ASN anbi guous ASX B
Cyst ei ne CYS C
d ut am ne GLN Q
Gutamc acid GLuU E
GLU GLN anbi guous GLX Z
d yci ne ay G
Hi stidi ne H S H
| sol euci ne | LE I
Leuci ne LEU L
Lysi ne LYS K
Met hi oni ne VET M
Phenyl al ani ne PHE F
Proline PRO P
Serine SER S
Thr eoni ne THR T
Trypt ophan TRP W
Tyrosi ne TYR Y
Unknown UNK

Val i ne VAL \%

Nucleic Acids

RESI DUE ABBREVI ATI ON


ftp://ftpbeta.rcsb.org/pub/chemical_dictionaries/mmcif/components.cif.gz

Adenosi ne

Modi fi ed adenosi ne
Cytidi ne

Modi fi ed cytidine
Guanosi ne

Modi fi ed guanosi ne
| nosi ne

Modi fi ed 1 nosine
Thym di ne

Modi fied thym di ne
Uri di ne

Modi fied uridine
Unknown

UNK

Remarks 103 and 104 are included when an entry containsinosine.

207

Appendix 5: Formulas and Molecular Weights for Standard

Residues

These weights and formulas correspond to the unpolymerized state of the component. The atoms of one

water molecule are eliminated for each two components joined.

Amino Acids

Al ani ne

Ar gi ni ne
Aspar agi ne
Aspartic acid
ASP/ ASN anbi guous
Cyst ei ne

A ut am ne

G utamc acid
GLU GLN anbi guous
d yci ne

Hi stidi ne

| sol euci ne

Leuci ne

Lysi ne

Met hi oni ne

H S
I LE
LEU
LYS
VET

BE3338RBERRBRRREK

H7 N1 O4

H71/2 N11/2 O31/2
H/7 N1 O2 S1

H1IO0O N2 3

HO N1 O4

HO91/2 N11/2 O31/2
H5 N1 O2

HO N3 O2

H13 N1 Q2

H13 N1 O2

H14 N2 O2

H11 N1 &2 S1



Phenyl al ani ne
Proline

Seri ne

Thr eoni ne
Trypt ophan
Tyr osi ne
Val i ne
Undet er m ned

PHE
PRO
SER
THR
TRP
TYR
VAL
UNK

C9 HI1 N1 @&
C5 HO N1 O2
C3 H N1 OB
G4 HO N1 OB
Cll H12 N2 O2
C9 H11 N1 O3
C5 H11 N1 O
C5 Ho N1 OB

165. 19

115.
105.
1109.
204.
181.
117.
128.

13
09
12
23
19
15
16



. 209
Nucleotides

Adenosi ne A Cl10 H14 N5 Or P1 347. 22
Cyti di ne C C9 H14 N3 8B P1 323. 20
Guanosi ne G Cl10 H14 N5 8 P1 363. 22
| nosi ne I Cl10 H13 N4 08 P1 348. 21
Thym di ne T C10 H15 N2 08 P1 322.21
Uri di ne U C9 H13 N2 09 P1 324. 18
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Appendix 6: Field Formats
(Thisinformation is repeated from the Introduction.)

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 which can be validated by a program. These are:

DATA TYPE DESCRI PTI ON

achar An alphabetic character (A-Z, a-z).

At om At om nanme which follow the nam ng rules in Appendi x 3.

Char act er Any non-control character in the ASCI|I character set or a
space.

Conti nuati on A two-character field that is either blank (for the first

record of a set) or contains a two digit nunber
right-justified and bl ank-filled which counts continuation
records starting with 2. The continuation nunber nust be
foll oned by a bl ank.

Dat e A 9 character string in the formdd-nmyy where DD is the
day of the nonth, zero-filled on the left (e.g., 04); MWIis
the common English 3-letter abbreviation of the nonth; and
YY is a year in the 20th century. This nust represent a
val i d date.

| Dcode A PDB identification code which consists of 4 characters,
the first of which is a digit inthe range 0 - 9; the
remai ning 3 are al pha-nuneric, and letters are upper case
only. Entries with a 0 as the first character do not
contai n coordi nat e dat a.

| nt eger Right-justified blank-filled integer val ue.

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

Li st A String that is conposed of text separated with comas.

LString Aliteral string of characters. All spacing is significant

and nust be preserved.



LString(n) An LString with exactly n characters. »

Real (n, m Real (floating point) nunber in the FORTRAN format Fn. m

Record nane The nane of the record: 6 characters, left-justified and
bl ank-fill ed.

Resi due nane One of the standard am no acid or nucleic acids, as listed

bel ow, or the non-standard group designation as defined in
the HET dictionary. Field is right-justified.

SLi st A String that is conposed of text separated with sem -col ons.

Speci fication A String conposed of a token and its associ ated val ue
separated by a col on.

Speci fication A sequence of Specifications, separated by sem -col ons.

list

String A sequence of characters. These characters may have
arbitrary spacing, but should be interpreted as directed
bel ow.

String(n) A String with exactly n characters.

Sy mOP An integer field of from4 to 6 digits, right-justified, of

the form nnnMW where nnn is the symretry operator nunber
and MM is the translation vector. See details in Appendix 1.

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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Appendix 7. Order of Records
(Thisinformation is repeated from the Introduction.)

All recordsin 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 name must appear in the entry witha NULL
indicator. Optional items become mandatory when certain conditions exist. Record order and existence are
described in the following table:

RECORD TYPE EXI STENCE CONDI TI ONS | F OPTI ONAL

HEAER  Mndatory

OBSLTE Opt i onal Mandatory in w thdrawn entri es.

TI TLE Mandat ory

CAVEAT Opt i onal Mandatory if structure is deened
i ncorrect by an outside editorial
boar d.

COVPND Mandat ory

SOURCE Mandat ory

KEYWDS Mandat ory

EXPDTA Mandat ory

AUTHOR Mandat ory

REVDAT Mandat ory

SPRSDE Opt i onal Mandatory if a replacenent entry.

JRNL Opt i onal Mandatory if a publication describes
t he experinent.

REVARK 1 Opti ona

REMARK 2 Mandat ory

REMARK 3 Mandat ory

REMARK N Opti ona

DBREF Opt i onal Mandatory for each peptide chain with

a length greater than ten (10)



resi dues, and for nucleic aciz%
entries that exist in the Nucl®eic
Aci d Dat abase ( NDB).

SEQADV Opt i onal Mandatory if sequence conflict exists.

SEQRES Opt i onal Mandatory if ATOM records exist.

MODRES Opt i onal Mandatory if nodified group exists
wi thin the coordinates.

HET Opt i onal Mandatory if non-standard group other
than water appears in the entry.

HETNAM Opt i onal Mandat ory if non-standard group ot her
than water appears in the entry.

HETSYN Opt i onal

FORMUL Opt i onal Mandatory if non-standard group or
wat er appears.

HELI X Opt i onal

SHEET Opt i onal

TURN Opt i onal

SSBOND Opt i onal Mandatory if disulfide bond is present.

LI NK Opt i onal

HYDBND Opt i onal

SLTBRG Opt i onal

Cl SPEP Opt i onal

SITE Opt i onal

CRYST1 Mandat ory

ORI GX1 ORI GX2 ORI GX3 Mandat ory

SCALE1 SCALE2 SCALE3 Mandat ory

MIRI X1 MIRI X2 MIRI X3 Opt i onal Mandatory if the conplete asymretric

unit nust be generated fromthe given
coordi nat es usi ng
non-crystal | ographi c symmetry.
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MODEL Opt i onal Mandatory if nore than one nodel
Is present in the entry.

ATOM Opt i onal Mandatory if standard residues exist.

SI GATM Opti ona

ANI SQU Opti ona

SIaJlJ Opt i onal

TER Opt i onal Mandatory if ATOM records exist.

HETATM Opt i onal Mandatory if non-standard group
appears.

ENDIVDL Opt i onal Mandatory if MODEL appears.

CONECT Opt i onal Mandatory if non-standard group
appears.

MASTER Mandat ory

END Mandat ory

Note that a PDB file existing outside of the PDB official release may contain locally-defined records beginning
with "USER". The PDB reserves the right to add new record types (not beginning with "USER"), so programs
which read PDB entries should be prepared to read (and ignore) other record types. PDB will follow standard
procedures whenever format changes are proposed.

Sections of an Entry
Thefollowing table lists the various sections of a PDB coordinate entry and the records comprising them:

SECTI ON DESCRI PTI ON RECORD TYPE

Title Summary descriptive remarks HEADER, OBSLTE, TITLE

KEYWDS, EXPDTA, AUTHOR
REVDAT, SPRSDE, JRNL

Remar k Bi bl i ography, refinenent, REMARKs 1, 2, 3 and others
annot at i ons

Primary structure Pepti de and/ or nucl eoti de MODRES, DBREF, SEQADV, SEQRES



Het er ogen
Secondary structure
Connectivity

annot ati on

M scel | aneous
f eat ur es

Crystal | ographic
Coor di nat e
transformati on

Coor di nat e

Connectivity

Bookkeepi ng

sequence and the

rel ati onshi p between the
PDB sequence and t hat
found in the sequence
dat abase( s)

Descri ption of non-standard
gr oups

Description of secondary
structure

Chem cal connectivity

Features within the
macr onol ecul e

Description of the
crystal |l ographic cel

Coordi nate transformati on
operators

At om c coordi nate data

Chem cal connectivity

Summary i nformation,
end-of -fil e nmarker
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HET, HETNAM HETSYN, FORMUL

HELI X, SHEET, TURN

SSBOND, LI NK, HYDBND

SLTBRG Cl SPEP

SITE

CRYST1

ORI GXn, SCALEn, MIRI Xn, TVECT

MCDEL, ATOM SI GATM AN SOU,

SIGUJ, TER HETATM ENDNMDL
CONECT
MASTER, END
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