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PDB

Protein Data Bank

The Protein Data Bank (PDB) is a repository for the three-dimensional
structural data of large biological molecules, such as proteins and nucleic
acids.

The data, typically obtained by X-ray crystallography or NMR spectroscopy
and submitted by biologists and biochemists from around the world, are
freely accessible.

The PDB is a key resource in areas of structural biology, such as structural
genomics.

The primary information stored in the PDB archive consists of coordinate
files for biological molecules.

In a typical entry, you will find a diverse mixture of biological molecules,
small molecules, ions, and water.
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PDB

Current status

Exp. Method Proteins Nucleic Acids FrseiINA
Complexes
X-RAY 61683 1308 2985 3 65979
NMR 7898 957 179 7 9039
Electron Microscopy 258 22 96 0 376
Hybrid 40 3 I I 45
Other 133 4 5 13 155
Total 70010 2294 3266 24 75594
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PDB

File format

EXTRACELLULAR MATRIX
X-RAY CRYSTALLOGRAPHIC DETERMINATION OF A COLLAGEN-LIKE
2 PEPTIDE WITH THE REPEATING SEQUENCE (PRO-PRO-GLY)

X-RAY DIFFRACTION

22-JAN-98

1A3I

R.Z.KRAMER,L.VITAGLIANO,J.BELLA,R.BERISIO,L.MAZZARELLA,

2 B.BRODSKY,A.ZAGARI,H.M.BERMAN

350 BIOMOLECULE: 1
350 APPLY THE FOLLOWING TO CHAINS: A, B, C

1 1.000000 0©.000000 ©0.000000
1l 0.000000 1.000000 ©0.000000

350
350

1A
18
4K

NeEaEWNE=

130
3
132

BIOMT1
BIOMT2

9 PRO
6 PRO
6 PRO

N PRO

CA PRO
C PRO
0 PRO
CB PRO

C ACY
0 ACY
OXT ACY

2>

PRO GLY PRO PRO
PRO GLY PRO PRO
PRO GLY PRO PRO
1 8.316
d 7.608
1 8.487
1 9.466
1 6.460
401 3.682
401 2.807
401 4.306

21.206
20.729
20.707
21.457
21.723

22.541
23.097
23.101

GLY PRO PRO GLY
GLY
GLY

21.530
20.336
19.092
19.005
20.211

11.236
10.553
12.291

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00

©.00000
0.00000

17.44
17.44
17.44
17.44
22.26

21.19
21.19
21.19
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File format

HEADER, TITLE and AUTHOR
Respectively: first line of the entry, contains PDB ID code, classification, and date of deposition;
list of contributors; description of the experiment represented in the entry.

REMARK
General remarks about the data.

SEQRES
The primary structure (sequences) of the protein or DNA/RNA.

ATOM

Atomic the coordinates of the protein residues. Each line reports the atom number, name,
amino acid, chain sequence number, coordinates, occupancy (1.0), B-factor (flexibility), and the
element name.

HETATM
Atomic coordinates of small molecules, that is those non-standard atoms which are not part of

the protein molecule.



Summary

The Protein Data Bank (PDB) is a repository for the three-
dimensional structural data of large biological molecules, such
as proteins and nucleic acids.

The data contained in the archive include atomic coordinates
and experimental data.

Over 75000 structures deposited.

Freely accessible.



PDB VWVebsite

http://www.pdb.org
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A memuen or e @S PDEB
An Information Portal to Biological Macromolecular Structures
As of Tuesday Aug 30, 2011 at 5 PM PDT there are 75594 Structures ) @ | PDB Statistics

PROTEIN DATA BANK

Contact Us | Print
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Login to your Accoumnt
Register 8 New Account
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I R €08 7 || Advanced Search

A Resource for Studying Biological Macromolecules

The POB archive containg information about experimentally -determined structures of proteing, nucielc acids, and complex
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News & Publications
Usage/Reference
Policies

Deposition Policies
Website FAQ
Deposition FAQ
Contact Us

About Us

Careers

External Links
Sitemap

New Website Features

! Deposition HMide
All Deposit Services
Electron Microscopy
Xeray | NMR

Validation Server
BloSync
Beambines/Facilities
Related Tools

Advanced Search
Latest Release

New Structyre Papers
Sequence Search
Chamical Components
Unreleased Entries
Browse Database
Mistograms

Downicad: Entries |
Ugands

Compare Structures
FTP Services

File Formats

$. As & member of the wwPDB, the RCSSE PDB curates and annctates POB data according to agreed upon
standards.,

The RCSB PD@ also provides a variety of tools and resources. Users can perform simple and advanced searches based on
annotations relating to seguence, structure and function. These molecules are visualized, downloaded, and analyzed by users
who range from students to specialized scientists.
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! Featured Molecules

Structural View of Biology Ust View of Archive By: Title | Date | Category
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Molecule of the Month:
Rhomboid Protease GlpG
Proteases, enzymaes that cut protein chaing, come in many shapes and sizes. The most familiar
proteases, like trypsin and pepsin, are machines of destruction used to digest proteins In our
diet. However, most of the proteases in our cells are used in 3 more delicate task. They regulate
the action of other proteins by making specific cuts in their protein targets.

Protein Structure Initiative Featured System:

Exploring the Secretome of Gut Bacteria
XCSG researchers are studying the secretome of the bacteria that inhabit the human gut, to reveal
how we live in harmony with these symbictic organisms,

Full Article | Archive | PSI Structural Biology Knowledgebase

3rsx - Structure of Bace-1 (Beta-Secretase) in Complex with 6-(Thiophen-3-yi)quinolin- Il
2-amine
Sickmier, EA,

From Fragment Screening to In Vivo Efficacy: Optimization of a Series of 2-
Aminoquinolines as Potent Inhibitors of Beta-Site Amyloid Precursor Protein Cleaving

Customize This Page

Tabular Reports: Web
Services

Latest features released:

Webine Release Acchve =

I wwPDB News

PDBA0

Symposium

Octeber 28 - 30. 291
Cotg Larieg Rardee Laderaten)

TUCF XXIT: wwPDB Q&A
session, exhibit booth,
presentations, posters and

of PDB Entries

i RCSB POB News  Hide
Weekly | Quarterly | Yearly

Validate Structure Factor
Diffraction Data with SF-
Tool

sf-to0l.resb.org now
supports neutron and hybrid
experiments, InCorporates
checks from REFMAC,



http://www.odb.org
http://www.odb.org

PDB VVebsite

http://lwww.pdb.org

. Go to www.pdb.org in your web browser

. Search for PDB ID 1 T46

. Navigate the Summary and Sequence tabs (top
menu)

. Display the FASTA sequence and PDB file (top-right
menu)

. Download the PDB file in text format (top-right menu)

. From the Summary tab, select the first PDB related entry
(IPKG) and download it


http://www.odb.org
http://www.odb.org
http://www.pdb.org
http://www.pdb.org

PyMOL

http://www.pymol.org

PyMOL is an open-source, multi-platform program to visualize
molecules and is available from the web.

The PyMOL GUI allows for an easy usage with no need to use
the command line.

PyMOL allows to create high-quality images from 3D
structures and to manipulate them. Some basic functions to

analyze their chemical properties are also available.

The user has the possibility to write his/her own scripts and
plugins.


http://www.pymol.org
http://www.pymol.org

PyMOL
The graphical user interface (GUI)

N\ The PyMOL Molecular Graphics System

- . File Edit Build Movie Display Setting Scene Mguse Wizard Plugin Help
PyMOL viewer: 3D Do o gukd |

COHPKD 6 mOL_[D: 23 A
COMPND & MOLECLLE: MEMOGLOBIN BETA CHAIN: I" Reset | Zoom | Orlent | Draw | Ray

COMPND 7 CHAlN: B, D3

m O I e C u I e s a e a r COMPND & OTHER_DETAILS: LIGANIED T STATE
O jJeotMolecule: Read secondary structure assi ts.

Ob JectMolecule: Read crystal sywetry infForsation,

Unpick  Deselect | Rock | Get View
=] <|Stop | Play | > | >| | MClear

Sipwmetry-Error: Urecognized space group sgmbol 'P 21 21 2 &', Command Builder Volume

$ try~Error: Unable to aet matrices, 1 ’
e re JectHoleculebuessValences(1,0): Unreascnable connectivity in heteroatos, Rebuild Abort
o unsuocessful in suessing valences, =
Crdload: “1G2%,.p<dd” lowded as 162%™, W
PyMOL>
800 \ PyMOL Viewer
ot

External GUI:
menu bar (File, Edit,
etc), shortcut buttons,
and the command line.

Object list: loaded

molecules and user-
defined selections.
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PyMOL

The graphical user interface (GUI)

PYMOL vi ewer: 3D File Edit Build Movie Display Setting Scene Mguse Wizard Plugin Help
* COPND 5 MOL_ID: 23 | Reset | Zoom | Orlent | Draw | Ray
s%iﬁ%ﬁfﬁ'ﬁﬁ;ﬁﬁ'ﬁpw&’?mf A 21 2 A, Command | Builder | Volume

COMPID & MOLECLLE: MEMOGLOBIN BETA CHAIN;
IS try~Error: Unable to gt matrices, .
e re . JectHoleculeGuessValences(1,0): Unreasonable connectivity in heteroatom, | Rebuild Abort

\ The PyMOL Molecular Graphics System
ICOMPND 7 CHAIN: B, D3 Unpick ' Deselect | Rock | Get View
COMPND 2 OTHER_DETAILS: LIGANIED T STATE : '
Ob jectMolecule: Read secondary structure assi ts, |<| < Stop Play > | >|| MClear
unsuocessful in guessing valences., .|
Crdloadt "1G2¥,.pdd” loaded as *1627", ¥
PyMOL>

N PyMOL Viewer

External GUI:
menu bar (File, Edit,
etc), shortcut buttons,
and the command line.

Object list: loaded

molecules and user-
defined selections.



PyMOL

The graphical user interface (GUI)

File Edit Build Movie Display Setting Scene Mguse Wizard Plugin Help

COHPND 5 MOL_[D: 23 A
COPND ¢ HOLECULE: MEWOGLODIN BETA CHAIN; Reset | Zoom | Orlent | Draw | Ray |
N MAalN: B, Ds i

COMPHND S OTHER_DETAILS: LIGANIED T STATE UnPle Deselect . Rock | Get View

Ob JeotMolecule: Read secondary structure assi ts, |<| < Stop Play > | > MClear

Ob JectMolecule: Read crystal sywetry infForsation, e —

Sipwetry-Error: Urecognized space group symbol 'P 21 21 2 4', Command Builder Volume

S tryu~Error: Unable to get matrices, ' - -
JectMoleculeGuessValences (1,001 Unreascnable comnectivity in heteroatos, Rebuild Abort
unsuocessful in suessing valences, :

Crdload: “1G2DM,.p<i0” loadled as "1020".

PyMOL>

PyMOL viewer: 3D
molecules appear
here.

sl

External GUI
menu bar (File, Edit
etc), shortcut buttons
and the command line.

Object list: loaded

molecules and user-
defined selections.



PyMOL
The graphical user interface (GUI)

N\ The PyMOL Molecular Graphics System

- . File Edit Build Movie Display Setting Scene Mguse Wizard Plugin Help
PyMOL viewer: 3D @ & —

COHPND 6 moL_[D: 2: Al
COPND ¢ HOLECULE: MEWOGLODIN BETA CHAIN; Reset | Zoom | Orlent | Draw | Ray |
% WAlN: B, D3 i
m O I e C u I e s a e a r COMPKD S OTHER_DETAILS: LIGANIED T STATE UnP'Ck LA
Ob jectMolecule: Read secondary structure assi ts, |<| < Stop Play > | >|| MClear
Ob JectMolecule: Read crystal sywetry infForsation, e TS o o —
Sipwmetry-Error: Urecognized space group sgmbol 'P 21 21 2 &', Command Builder Volume
IS tryu~Error: Unable o gt matrices, 1’ : »
ere JectHoleculebuessValences (1,0t Unreascnable connectivity in heteroatos, Rebuild Abort
b unsuocessful in guessing valences, o|F
Crdload: “1G24,.pcdb” loadled as *102x%", W
|PyMOL>
8.0.0 N PYMOL Viewer S —
— —
ERdan Al S ™
, ‘ ) 162X 1.1 AlSIHIL|C

External GUI:
menu bar (File, Edit,
etc), shortcut buttons,
and the command line.

Object list: loaded
molecules and user

defined selections.




PyMOL

The graphical user interface (GUI)

In the object list, after each object name there is a set of command buttons
which control the object:

A - Actions: Rename, duplicate, remove, apply presets (like "ball-and-stick”
or "publication"), perform computations

S - Show: Change the way things appear, eg change to stick or cartoon
view.

H - Hide: Things that are shown using S accumulate, and don't
automatically replace the last view. H is the opposite of S§ and hides
unwanted representations.

L - Label: Label atoms, residues, etc.

C - Color: Change the color of atoms and groups.



PyMOL

Tutorial
Run PYyMOL from the main menu:
|. Application = Science = PyMOL
Open a protein from the PyMOL menu:

2. File = open (select the previously downloaded | T46)

3. Use the mouse buttons to rotate (left)) move (center) and zoom
(right) the loaded structure.

4. A (action) = preset = ligands
5. |T46 pol conts:$S (show) = labels
6. |1T46:A (action) = preset = default

7. Wizard = measurements



PyMOL

Tutorial

Open a protein from the PyMOL menu:

8. File = open (select the previously downloaded 1 PKG)

Now we have two proteins loaded!
9. 1T46: A (action) = align = to molecule = IPKG
10. 1'T46 and IPKG: A (action) = align = preset = publication

| I. From the command line: ray

|2. File = Save image as = PNG



Summary

PyMOL is an open-source, multi-platform program to visualize
molecules and is available from the web:

http://www.pymol.org

The PyMOL GUI allows for an easy usage with no need to use
the command line.

There are many other resources available online.A good one is
the PyMOL wiki:

http://www.pymolwiki.org


http://www.pymol.org
http://www.pymol.org
http://www.pymol.org
http://www.pymol.org

Questions!
(and coffee break!)




