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Scope and Access 
The Structure database, also known as Molecular Modeling Database (MMDB), contains experimentally 
determined structures imported from the Protein Databank (PDB). The records have been curated to add 
information on explicit chemical bonding data, uniform secondary structure and domain features, as well as 
links to other Entrez databases such as Taxonomy, PubMed, Protein, and Conserved Domains. In addi-
tion, if multiple conformations of a structure are present in the PDB file, two coordinate subsets are added 
to each record: a set containing only backbone atoms of all structures, and a set representing a single-
conformer model. The Entrez search/retrieval system provides access to the content through a web browser  
(https://www.ncbi.nlm.nih.gov/structure/). Content download by FTP is also available (ftp://ftp.ncbi.nlm.nih.gov/mmdb/). 
Detailed records along with their sequences can be viewed and manipulated using the freely available Cn3D molecular 
visualization program (ftp://ftp.ncbi.nlm.nih.gov/cn3d/). NCBI performs extensive analyses to identify related structures 
using the Vector Alignment Search Tool (VAST). A VAST-powered service for researchers to analyze newly determined 
structures is at https://www.ncbi.nlm.nih.gov/Structure/VAST/vastsearch.html. 
 

Structure Homepage 
The Structure homepage (right) provides links to 
help documents (A), tools (B) and relevant re-
sources (C). A search can be done by entering 
a set of terms in the box and clicking the 
“Search” button (D).  
 

Searching for Structures 

The system displays search results as a list of 
summaries (E) with their titles and image 
thumbnails (F) linking to more detailed descrip-
tions. Links under each summary provide addi-
tional functionality or information (G): “View in 
iCn3D” launches Cn3D to allow interactive ex-
amination, manipulation and annotation of the 
structure record; “Similar Structure” retrieves a 
list of structures similar to the entry; “PubMed” 
links to abstract describing that structure; 
“Protein” links to the sequences for these pro-
tein chains; “Conserved Domain” links to domains contained within the protein chains; and “PubChem Compound” lists 
PubChem compounds co-crystalized with the structure. The list can be further refined using functions in the right-hand 
column, by methodology filters (H), or by properties of the structure records given in “Refine your results” section (I).  
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Displaying the Structure Record 
Clicking the title or the thumbnail image (A) of a 
structure record opens the detailed description of 
the record. This display contains a summary of 
the structure (B) with links to the corresponding 
record at PDB and relevant publication in Pub-
Med (C). A list of similar structures determined 
by Vector Alignment Search Tool can be re-
trieved by clicking the “VAST+” button (D). A 
larger image (E) below provides more details 
of the structure. The two links (F) within the 
image allows the interactive examination of the 
structure in iCn3D, or the full-featured 
standalone program Cn3D, respectively. The 
Dowload button (G) saves the structure in se-
lected formats. 
  
The “Molecules Components in ...” table (H) 
further below contains detailed annotation of 
the structure. The colored bars (I) link to a list 
of similar structures as determined by VAST. 
The domains (J) link to conserved domain rec-
ords with additional information on sequence 
conservation and functional assignment. Com-
pounds present in the structure, the substrate 
analog 5-adenosylhomocysteine (K) in this 
case, will be listed and linked to entries in the 
PubChem Compound database. 
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Viewing the Structure Using iCn3D 
Structure visualization and manipulation are now 
integrated into the browser through a JavaScript-
based program called iCn3D. Clicking “View in 
iCn3D” link (A) or the arrow icon (p. 2, E) launch-
es the program in the current browser window. 
 

 
 
 

 
The iCn3D display (B) shows the 3D structure and the 1D sequences in side-by-side panels, 
with basic instruction and selection control buttons given at the top of the sequence panel (C). 
The two panels use the same color scheme and communicate with each other. The example 
highlights residues within 3 Angstroms away from the substrate, where corresponding residues 
are highlighted in both panels (E). This display is manipulated through the following steps: 
 
1) Click the substrate to highlight it first (i.e., S in the sequence panel or its counterpart in the 

structure panel) 
2) Click the “Select” menu option and check the “By Distance” option 
3) In the dialog box, set the distance to 3 Angstroms, and click “Display” 

 
 
 
 
 
 
 
 
The menu at the top (F) provides access to additional functions through cascading options or dialog boxes. Specifically, 
a) “File” allows structure access (retrieve, open) and saving, b) “Select” picks and highlights residues based on various 
user-defined criteria, c) “Style” and “Color” determine the render style and color scheme,  d) “Surface”  determines how 
the surface is presented, e) “Analysis” provides access to functions, such as distance measure, and f) “Other” lists a set 
of general controls, such as reset to default, as well as the online help document, which is also accessible through the 
“?” symbol to the right. 
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Viewing a Structure Record with Functional Annotation 
The links to the structure view show only a single record and its sequences, which does not provide functional annota-
tions. However, a significant number of structure records are linked to the Conserved Domains database (CDD), which 
may contains groups of 
structures along with multi-
ple sequence alignments 
to provide information on 
functional annotation. 

For example, in the struc-
ture summary report for 
1RI5, clicking the domain 
graphic (A) displays the 
corresponding CDD record 
(B). The “Structure View” 
button (C) in the left col-
umn opens the structure 
display in standalone 
Cn3D (D), along with the 
sequence alignment (E) 
and annotation windows 
(F). Since this CDD record 
contains sequences from 
multiple PDB structures, 
structure alignment for the 
domain (G) is displayed. 
The corresponding se-
quences for the domain 
are aligned and displayed 
in the sequence window. 
In the “CDD Descriptive 
Items” (annotation panel), 
clicking the “Show Annota-
tions Panel” button (H) 
opens a new window that displays the annotation features 
with supporting evidence (I). Clicking the “Highlight” button 
(J) highlights the relevant residues in both the structure and 
sequence windows in yellow (such as in G) allowing further 
evaluation and examination of the structure. 
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A Selecting curated member cd02440 from the superfamily. 
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