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3.6. Classiﬁcation and use of macromolecular data
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3.6.1. Introduction

core data name may have a different form, for example to enforce
the rule in DDL2 that the category name is the initial part of
any data name within that category. This convention is generally observed in DDL1, but is not mandatory. Formally, the corresponding DDL1 core data name is obtained from the _item_
aliases.alias_name attribute of the deﬁnition. The provision of
a formal alias for all data names derived from the core dictionary
allows a DDL2-compliant parser to read and interpret a data ﬁle
constructed according to the DDL1 dictionary described in Chapter 3.2. Achieving this compatibility with CIFs built using DDL1
dictionaries was a very important goal in the design of DDL2 and
the mmCIF dictionary.
In this chapter, categories and individual data names that correspond to matching entries in the core dictionary are not discussed
in detail unless they are used in a different way in mmCIF. Chapter
3.2 should therefore be read ﬁrst for a description of the categories
common to both the core and mmCIF dictionaries. This chapter
concentrates on the categories speciﬁc to mmCIF. Formal differences between mmCIF categories and core CIF categories are also
summarized.

As described in Chapter 1.1, the macromolecular crystallographic
information ﬁle (mmCIF) dictionary (Fitzgerald et al., 1996;
Bourne et al., 1997) was initially commissioned as an extension
to the core CIF dictionary (Hall et al., 1991), with the intention of
adding data names suitable for a full description of a macromolecular crystallographic experiment and its results. However, the need
to specify relationships between the data items describing different components of a complex macromolecular structure led to the
development of a richer dictionary deﬁnition language (DDL2).
The data names were then deﬁned according to the DDL2 formalism. For consistency, the existing core dictionary data items were
also recast in the DDL2 formalism. Since no other DDL2 applications were envisaged at that time, the core items were then embedded in the mmCIF dictionary as a subset of the complete dictionary. The current release of the mmCIF dictionary described in this
chapter includes all the data items in version 2.3.1 of the core dictionary. The mmCIF dictionary is not routinely updated to match
additions to the core dictionary, but it is expected that when new
versions of the mmCIF dictionary are released to meet the requirements of the macromolecular community, the most recent version
of the core dictionary will be incorporated in the new mmCIF dictionary as part of the revision.
The resulting stand-alone dictionary is very large and is
described in detail in this chapter. The philosophy behind the
design of the dictionary is discussed in Section 3.6.2 and an example of its use is given and discussed in Section 3.2.3. The contents
of the dictionary are then described in the remainder of the chapter, starting at Section 3.6.4. The discussion follows the sequence
of Table 3.1.10.1: experimental measurements, analysis, structure,
publication and ﬁle metadata are considered in turn. The discussion of individual categories may be found by using the overview
of the dictionary structure given in Appendix 3.6.1.
The data names in the mmCIF dictionary derived from the
core CIF dictionary differ from their DDL1 counterparts in that
a full stop (.) is used to designate explicitly the category to
which the data name belongs, e.g. _cell.length_a is used in
place of _cell_length_a. Sometimes the mmCIF counterpart of a

3.6.2. Considerations underlying the design of the dictionary
From the outset, mmCIF was envisaged as a providing a more
detailed description of macromolecular structures than the existing Protein Data Bank (PDB) format (Chapter 1.1). A number of
considerations guided the development of version 1 of the mmCIF
dictionary. These included:
(i) Every ﬁeld of every PDB record type should be represented
by an mmCIF data item if the PDB ﬁeld is important for describing the structure, the experiment that was conducted in determining the structure or the revision history of the entry. It is important
to note that it is straightforward to convert an mmCIF data ﬁle to
a PDB ﬁle without loss of information, since all the information
is parsable. It is not possible, however, to automate completely the
conversion of a PDB ﬁle to an mmCIF, since many mmCIF data
items are either not present in the PDB ﬁle or are present in PDB
REMARK records that in some cases cannot be parsed. The contents of PDB REMARK records are maintained as separate data
items within mmCIF so as to preserve all the information, even if
the information is not parsable.
(ii) Data items should be deﬁned so that all the information
given in the materials and methods section of an article describing the structure can be referenced. This includes major features
of the crystal, the diffraction experiment, the phasing calculations
and the reﬁnement.
(iii) Data items should be provided for describing the biologically active molecule and any important structural subcomponents.
(iv) It should be possible to represent atom positions using either
orthogonal ångström or fractional coordinates.
(v) Data items should be provided for describing the initial
experimental reﬂection data, including all the data sets used in the
phasing of the structure, and the ﬁnal processed data.
(vi) Crystallographic and noncrystallographic symmetry should
be described.
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