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3.6. CLASSIFICATION AND USE OF MACROMOLECULAR DATA

References do not have to be to entries in databases of
sequences: any external database can be referenced. For other
kinds of databases, only the data items in the STRUCT REF cate-
gory would usually be used. The element of the structure that is
referenced could be either an entity or a biological unit, that is,
either a building block of the structure or a structurally mean-
ingful assembly of those building blocks. Since the identifica-
tion of the part of the structure being linked to an entry in an
external database can be made using either _struct_ref.biol id
Oor struct ref.entity id, and since any part of the struc-
ture could be linked to any number of entries in external
databases, the data item _struct ref.id was introduced as the
category key.

3.6.7.5.7. B-sheets

Data items in these categories are as follows:

(@) STRUCT SHEET

e struct_sheet.id
_struct_sheet.details
_struct_sheet.number strands
_struct_sheet.type

(b) STRUCT_SHEET_TOPOLOGY
e struct sheet topology.range id 1
— _struct_sheet range.id
e struct sheet topology.range id 2
— _struct sheet range.id
e struct_sheet topology.sheet id
— _struct_sheet.id
_struct_sheet topology.offset
_struct_sheet_topology.sense

(¢) STRUCT_SHEET_RANGE
e struct_sheet_range.id
e struct_sheet range.sheet id
— _struct_sheet.id
_struct sheet range.beg label asym id
— _struct_asym.id
_struct sheet range.beg label comp id
— _chem comp.id
_struct_sheet range.beg label seq id
— _atom site.label seq id
_struct_sheet_range.end label asym id
— _struct_asym.id
_struct sheet range.end label comp id
— _chem comp.id
_struct_sheet range.end label seq id
— _atom site.label seq id
_struct_sheet range.beg auth asym id
— _atom site.auth atom id
_struct_sheet_range.beg auth comp id
— _atom site.auth comp id
_struct sheet range.beg auth seq id
— _atom site.auth seq id
_struct_sheet range.end auth asym id
— _atom site.auth atom id
_struct_sheet range.end auth comp id
— _atom site.auth comp id
_struct sheet range.end auth seq id
— _atom site.auth seq id
_struct_sheet range.symmetry

(d) STRUCT _SHEET ORDER
e struct_sheet order.range id 1
— _struct_sheet range.id
e struct sheet order.range id 2
— _struct_sheet range.id
e struct sheet order.sheet id
— _struct sheet.id
_struct_sheet_order.offset
_struct_sheet order.sense

(e) STRUCT_SHEET HBOND

e struct_ sheet hbond.range id 1
— _struct_sheet range.id

e struct_sheet hbond.range id 2
— _struct_sheet range.id
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e struct sheet hbond.sheet_ id

— _struct_sheet.id

_struct_sheet hbond.range 1 beg label atom id
— _atom site.label atom id

_struct_sheet hbond.range 1 beg label seq id
— _atom site.label seq id

_struct_sheet hbond.range 1 end label atom id
— _atom site.label atom id

_struct_sheet hbond.range 1 end label seq id
— _atom site.label seq id

_struct sheet hbond.range 2 beg label atom id
— _atom site.label atom id

_struct_sheet hbond.range 2 beg label seq id
— _atom site.label seq id

_struct_sheet hbond.range 2 end label atom id
— _atom site.label atom id

_struct_sheet _hbond.range 2 end label seq id
— _atom site.label seq id

_struct sheet hbond.range 1 beg auth atom id
— _atom site.auth atom id

_struct_sheet hbond.range 1 beg auth seq id
— _atom site.auth seq id

_struct_sheet hbond.range 1 end auth atom id
— _atom site.auth atom id

_struct_sheet_hbond.range 1 end auth seq id
— _atom site.auth seq id

_struct_sheet_hbond.range 2 beg auth atom id
— _atom site.auth atom id

_struct_sheet hbond.range 2 beg auth seq id
— _atom site.auth seq id

_struct_sheet hbond.range 2 end auth atom id
— _atom site.auth atom id

_struct_sheet hbond.range 2 end auth seq id
— _atom site.auth seq id

The bullet (e) indicates a category key. Where multiple items within a category are
marked with a bullet, they must be taken together to form a compound key. The
arrow (—) is a reference to a parent data item.

Different methods of describing 3-sheets are in widespread
use. The mmCIF dictionary provides data items for two methods
and it is anticipated that future versions of the dictionary could
cover others. The model used in the STRUCT SHEET TOPOLOGY
category is the simpler of the two. It is a convenient short-
hand for describing the topology, but it does not provide details
about strand registration and it is not suitable for describ-
ing sheets that contain strands from more than one polypep-
tide. A more general model is provided by the linked data
items in the STRUCT SHEET RANGE, STRUCT SHEET ORDER and
STRUCT_SHEET_HBOND categories. For both methods of represent-
ing (3-sheets, data items in the parent category STRUCT_SHEET can
be used to provide an identifier for each sheet, a free-text descrip-
tion of its type, the number of participating strands and a free-
text description of any peculiar aspects of the sheet. The relation-
ships between categories used to describe [3-sheets are shown in
Fig. 3.6.7.14.

In the description of [-sheet topology based on the
STRUCT SHEET TOPOLOGY category, the strand that occurs first
in the polypeptide chain is numbered 1. Subsequent strands are
described by their position in the sheet relative to the previous
strand (+1, —3 efc.) and by their orientation relative to the pre-
vious strand (parallel or antiparallel).

While writing this chapter, a few errors in the mmCIF dictionary
were discovered. The use of struct sheet topology.range
id 1 and * 2 as pointers to the residues participating in
(B-sheets is one; the correct data items should be _struct_
sheet topology.comp id 1 and * 2, and these data items should
be pointers to _atom site.label comp id. This error will be cor-
rected in future versions of the dictionary. As the data model
encoded in the current version of the dictionary is incorrect, no
example of its use is given.
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3. CIF DATA DEFINITION AND CLASSIFICATION

struct_sheet topology

struct_sheet
e sheet” id i

o 1

e range_id 1 details
e range id_2 type
offset number_strands

Sense

struct_sheet_range

o »>e id
: e sheet_id
struct sheet order : symmetry )
e sheet”id — H beg label asym id
e range id 1 - end_label_asym_id
e range id 2 PRt RO beg label comp_id
offset H R EOEEE end_label comp_id
sense V| | T beg_label”seq id

i F—— end_label_seq_id

struct_sheet hbond atom site

e sheet”id e id

e range_id_1 footnote_id

e range id 2 label alt id
label asym id

label atom_id
-1 label_comp_id

label entity id
™ label seqg_id
type_symbol
aniso B
aniso U
Cartn_x,Cartn_y,Cartn_z
fract_x, fract_y,fract_z
occupancy
(...many others...)

range_ 1 _beg label asym id : >
range_1_end_label asym id - H
range_2_beg label asym_id 4
range 2 end label asym i
range_1 beg label comp_id
range 1 end label comp id

range 2 beg label

comp_i

range 2_end label comp_id
range_1 beg label seq 1id
range_1_end_label_seq_id

range 2 beg label seq id
range 2 end label seqg_id

Fig. 3.6.7.14. The family of categories used to describe 3-sheets. Boxes surround
categories of related data items. Data items that serve as category keys are pre-
ceded by a bullet (). Lines show relationships between linked data items in
different categories with arrows pointing at the parent data items.

1399 A95 B5
Q------ N, /EO ----- N
HN :::}:::::() ----- N :::):::::()
\\A B \\ B
2 9{\ 96 4\\
0 N-----0 NH
N------ ():::z(i N----- ():::z<:
A3// ..-“'IBW A';7/ .--“'fB}
O------ N >:O ----- N
HN ::}z::::() ----- N :::>====()
\A B \\A B
4 9@\ 98 2\\
0] N----- (0] NH
N------ ():::z(i N----- ():::z(i
A/ B A/ fBl

Fig. 3.6.7.15. A hypothetical (-sheet to be described with data items in
the STRUCT_SHEET, STRUCT_SHEET_ORDER, STRUCT_SHEET_RANGE and
STRUCT_SHEET_HBOND categories. Note that the strands come from two dif-
ferent polypeptides, labelled A and B.

In the more detailed and more general method for describing
[-sheets, data items in the STRUCT SHEET RANGE category spec-
ify the range of residues that form strands in the sheet, data items in
the STRUCT SHEET ORDER category specify the relative pairwise
orientation of strands and data items in the STRUCT _SHEET HBOND
category provide details of specific hydrogen-bonding interactions
between strands (see Fig. 3.6.7.15 and Example 3.6.7.14). Note
that the specifiers for the strand ranges include the amino acid
(* _comp id and * seq id), the chain (*_asym id) and a sym-
metry code (_struct sheet range.symmetry). Thus sheets that
are composed of strands from more than one polypeptide chain

loop
_struct_sheet.id

sl 4

loop

S1 1 PRO A1
S1 2 CYs B 95
S1 3 CYsS A 95
S1 4 PROB 1

Example 3.6.7.14. A hypothetical [3-sheet described with
data items in the STRUCT SHEET, STRUCT SHEET ORDER,
STRUCT_SHEET _RANGE and STRUCT_SHEET_HBOND categories.

_struct_sheet.number strands

_struct sheet order.sheet id
_struct_sheet order.range id 1
_struct sheet order.range id 2
_struct_sheet_order.sense

s11 2 anti-parallel

S1 2 3 anti-parallel

S1 3 4 anti-parallel

S2 1 2 anti-parallel
loop

_struct_sheet range.sheet id
_struct sheet range.id

_struct_sheet range.beg label comp_ id
_struct_sheet range.beg label asym id
_struct_sheet range.beg label seq id
_struct_sheet range.end label comp id
_struct sheet range.end label asym id
_struct_sheet range.end label seq id

LEU A 5
PHE B 99
PHE A 99
LEU B 5

loop
_struct_sheet hbond.sheet id
_struct_sheet_hbond.range id 1
_struct_sheet hbond.range id 2
_struct_sheet_hbond.range 1 beg label atom id
_struct_sheet hbond.range 1 beg label seq id
_struct_sheet hbond.range 2 beg label atom id
_struct_sheet_hbond.range 2 beg label seq_ id
s112A3 0097
S1 2 3 B 98 0 96
S1 3 4A09703

or from polypeptides in more than one asymmetric unit can be
described.

It is conventional to assign the number 1 to an outermost strand.
The choice of which outermost strand to number as 1 is arbitrary,
but would usually be the strand encountered first in the amino-acid
sequence. The remaining strands are then numbered sequentially
across the sheet.

In some simple cases, the complete hydrogen bonding of the
sheet could be inferred from the strand-range pairings and the rela-
tionship between the strands (parallel or antiparallel). However, in
most cases it is necessary to specify at least one hydrogen bond
between adjacent strands in order to establish the registration. The
data items in the STRUCT SHEET HBOND category can be used to
do this. Hydrogen bonds also need to be specified precisely when
a sheet contains a nonstandard feature such as a (-bulge. This is
a case where it is sufficient to specify a single hydrogen-bonding
interaction to establish the registration; here only the * beg * or
* end * data items need to be used to reference the atom-label
components. However, it is preferable, wherever possible, to spec-
ify the initial and final atoms of the two ranges participating in the
hydrogen bonding.

3.6.7.5.8. Molecular sites

The data items in these categories are as follows:

(a) STRUCT_SITE
e struct_site.id
_struct_site.details

references


http://it.iucr.org/Ga/ch3o6v0001/references/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice


