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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 f§&
links to other Entrez databases such as Taxonomy, PubMed, Protein, and Conserved Domains. In addi- I
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.nIm.nih.gov/structure/). Content download by FTP is also available (ftp://ftp.ncbi.nim.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.nim.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.
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column, by methodology filters (H), or by properties of the structure records given in “Refine your results” section (1).
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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 [1RI4: Stru¢ture And Mechanism Of Mrna Cap (Guanine N-7) Metansferase

tructure And Mechanism Of Mrna Cap (Guanine N-7)
ethyltransferase[Transferase]

Taxonomy: Encephalitozoon cuniculi

Proteins: 1 Chemicals: 1 medified: 2012-10-09

MMDB ID: 26188 PDB ID: 1RI4

View in iICn3D Similar Structures PubMed Proteins Conserved Domains PubChem Compound

by Vector Alignment Search Tool can be re- Citation: PDB ID: 1RT4 [ Downioad| @
trieVed by Clicking the “VAST+" button (D) A Structure and mechanism of mRNA cap (guanine*NI’) MMDB ID: 26188

: . : methyltransferase PDB Deposition Date: 2003/11/16 @
Iarger Image (E) beIOW prQVIdeS mo_re_detalls Fabrega C, Hausmann S, ShenV, Shuman S, Lima CD Updated in MMDB: 201z2/10 @
of the structure. The two links (F) within the 1o, Cell (2004) 13 p.77-89 Experimental Methods: x-ray diffraction @
image allows the interactive examination of the | ‘abstract Resolution: 24 A
Structure in |Cn3D, or the fu”-featu red A suite of crystal structures is reported for a cellular MRNA cap (guanine-N7) :iumuirlif:- 2:?:;:?:25 Enciil;?htozw
H methyltransferase in complex with AdoMet, AdoHcy, and the cap guanylate : (VASTE.| @

standalone program CnSD’ reSpeCtlver'_ The Superposition of ligand complexes suggests an in-line mechanism of methyl 2
DOW|Oad button (G) saves the StrUCtUre N se- transfer, albeit without direct contacts between the enzyme and either the N7 @
IeCted formatS. atom of guanine (the attacking nucleophile), the methyl carbon of Ad.c!"slel‘ ]

— https://www.ncbi.nlm.nih.gov/Structure/pdb/1RI4

The “Molecules Components in ...” table (H) —
further below contains detailed annotation of Seleaial B s

the structure. The colored bars (1) link to a list  |Biological Unit for 1R14: monomeric; determined by author @
of similar structures as determined by VAST. Molecular Graphic E ?
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 And Mechanism Of Mrna Cap (Guanine N-7) Methyltransferase _Sttructutredv_lstua:;]zatt;on and manlpur:atlcjn arg nov,zl
Taxonomy: Encephalitozoon cuniculi integrated info the browser through a Javaocript-

Proteins: 1 Chemicals: 1 modified: 2012-10-09 _based program called ICﬂ3D Clicking “View in
MMDB ID: 26188 PDE ID- 1RI4 iCn3D” link (A) or the arrow icon (p. 2, E) launch-
View iniCn3D  Similar Structures PubMed Proteins Conserved Domains PubClk es the program in the current browser window.
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- File Select Analysis | Other B
Structure: Chain: Custom: View View Display Only Toggle Reset
1RI4 RI4A +||seq 3 * Sequence Interactions Selection Highlight Orientation

Structure And Mechanism Of Mrna Cap (Gua... (PDB ID 1RI4)
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atom/residue/strand/chain/structure, click "Save Selection” to save the current selection
that water residue uses the letter ‘0% residue missing coordinates: lower case letter.
80 %0 100 10 120 130

.SAM:1 | name seq_3 | description seq_desc_3
>

+ File Select Analysis | Other [ 4
2
Advanced
® by Distance The iCn3D display (B) shows the 3D structure and the 1D sequences in side-by-side panels,
Comol ; with basic instruction and selection control buttons given at the top of the sequence panel (C).
OMPLEMEnt | The two panels use the same color scheme and communicate with each other. The example
Defined Sets highlights residues within 3 Angstroms away from the substrate, where corresponding residues
o are highlighted in both panels (E). This display is manipulated through the following steps:
Sequence 1) Click the substrate to highlight it first (i.e., S in the sequence panel or its counterpart in the
- structure panel)

Interactions 2) Click the “Select” menu option and check the “By Distance” option

Picking with 3) Inthe dialog box, set the distance to 3 Angstroms, and click “Display”

"Alt" + Click

Display 5

Highlight Color » 1. Sphere with a radius: [3 | A

Highlight Style » 2. | Display phere around currently selected atoms

P

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. cdn2440- AdoMet MTases

Conserved Protein Domain Family
. AdoMet_MTases (Bl

Structure Protein Help
—

Entrez [ CDD

mRNA Capping Enzyme (Gene symbol: ECU10_0380) Bs (SAM or AdoMet-MTase), class I; AdoMet-MTases are enzymes that use
50 100 150 200 250 203 |Btrate for methyltransfer, creating the product S-adenosyl-L-homocysteine

families of AdoMet-MTases, class I being the largest and most diverse.

Bnt substrate specificities (small molecules, lipids, nucleic acids, etc.)and

gen, carbon, sulfur, etc.).

Selecting curated member cd02440 from the superfamily.

o 1 1 Protein

3D Domains

Domain Families
Super Families A AdoMet_MTases superfamily

For example, in the struc- Links z Conserved Features/Sites[7] | PubMed References[7]
ture summary report for Source: Cdd §-adenosyimet.
. . . Taxonomy: cellular organisms
1RIS, .CIICkIng. the domain PubMed: 2 links Feature 1: S-adenosylmethionine binding site [chemical binding site]
graphic (A)_dlSp'ayS the Book: 1 link Evidence:
CorreSpondlng CDD record Protein: Representatives = Structure: 2DPM, Streptococcus pneumoniae Dpn 1| DNA methylase with bound
“ . ” i~ Drotai S-adenosylmethionine
(B) The StrUCture View gzle;tlil: E:—stt:-ilrn - View structure with Cn3D
button (C) in the left col- - ) = Citation: PMID 9862809
R
elated Structure
umn opens the structure Architectures Download Cn3D for Viewing 3D Structure Scroll to Sequence Alignment Display
display in standalone Superfamily: cl17173
Cn3D (D)’ all_ong Wlth tEhe cd02440 is part of a hierarchy of related CD models.
_Td- 0107 Use the graphical representation to navigate this hierarchy.
Sequence a .Ignm.ent ( ) ) PSSM-Td: 100107 cd02440 is a member of the superfamily
and annotation windows View PSSM: cd02440 o
(F). Since this CDD record Aligned: 102 rows cd02440 Sequence Cluster Sub-family Hierarchy
H ThresholdBitScore: 29.3203 Zoom In Interactive Display with CDTree ]
. . e =" |
Contalns Sequences from ThresholdSettingGi: 15985002 : :

o A ST

=]

multiple PDB structures, Created: 20.vay-2008
structure alignment for the Updated: 173ar-2013
domain (G) is displayed. , i
The corresponding se- - =10l x|

) Structure View Fil
quences for the domain

) cd@2448 AdoMet_MTases

ile  View Select Style Window CDD Help

Program: |Cn3D

are aligned and displayed Drawing: [All Atoms
in the sequence window. Aligned Rows: [upto 10
In the “CDD Descriptive Download Cn3D

Items” (annotation panel),
cIicking the “Show Annota- LinkOut - more resources
tions Panel” button (H)

opens a new window that displays the annotation features
with supporting evidence (). 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.

CDD Annotations 5'
—Annokations ~Evidence
S-adenosyimethionine binding site Struck 5 preumoniae Dy
\ PMIC: 9562509 /
~
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of ases; 5-a enosymellonme— ependent methyltransferases :I cREVLUEGWE & f o e e e Ao pTDRITHI[Eaf e b o e e e
(34l H doMet-MTase), class I; AdoMet-MTases are enzymes that TELFHV &7 dFllktleietypal LDl Lk Fif
use riosyl-L-methioning {SAM or AdoMet) as a substrate For r ea tlgie gEvstyq genrgftfere
methykransfer, creating the praduct S-adenosyl-L-homocysteine qVTFCYASEhr 1pfrmmmn~ sdt sEDATTIHIra mee T e e
(AdoHgy), There are at least five structurally distinct Families dCHVARCDA | alpfrmmen~ e s ADAAT JIlhvihhiagcm e me e
of Adofet-MTases, class I being the largest and most diverse. nVREFFWEDE feew i wyapnhFDYITHTRFL L gow e e e e e
within|this class enzymes can be classified by different substrate ;l FERFUVWAPOS b dmr qrrrme ladgsMDVVTT(l 7165 morememe e e v e v e |
tVEYOMCTLee lae~mmmdeae s FHAIVA | v v e e o m e e
Show Annotations Panel | Show References Panel Disrniss | | _'I—I
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