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Lecture - 38
Demo of Protein Data Bank

Demonstration on Protein Data Bank: in early lectures I discussed about various aspects
of PDB that is Protein Data Bank and in this demonstration, we will mainly show about

the information available in protein data bank.
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Overview

1. Information available in PDB
2. Statistics and growth of PDB

3. Various aspects of PDB with an example (2LZM)

And the current statistics as well as the growth of PDB from is started in the national
medical laboratory, and specifically various aspects and duplications of the protein data
bank with a specific example say last time with the PDB code of 2 LZM. The PDB or
protein data bank is maintained by the research collaboratory for structural

bioinformatics or RCSB.
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A Structural View of Biology January Molecule of the Month

This resource is powered by the Protein Data Bank archive-information about the
3D shapes of proteins, nucleic acids, and complex assemblies that helps.
students and researchers understand all aspects of biomedicine and agriculture,
from protein synthesis o health and disease.
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Q Search

The RCSB PDB builds pon the data by creatng tool and resources for
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This structure are stored in terms of atom coordinates, each structures given a unique
PDB id, consisting of a numeral and 3 alpha numeric characters such as 2 LZM or 1 a 4
y PDB is freely accessible to the public. We will learn about the PDB and how to
navigate the website in the following demo. First go to the url rcsb dot org for slash PDB
you can click on each menu item on the left side to learn about the resources available in

PDB.
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In the deposit menu item experimentalist can deposit their data, which is a biological

structures illustrated by X-Ray crystallography or NMR etc.
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The search tab is for uses to search for a given crystal structure.
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Viewers

R Welcome 3D Structure Viewers
Pathway View

3D Structure Viewers

View PDB structures in 3D using one of these tools from any enlry's Structure Summary page: NGL, PV, Jmol, and
Protein Workshop. These viewers offer several diflerent options for display and analysis.

# Deposit Ligand Binding
Ligand Explorer Jmol Protein Workshop

Q Search

PoseView

Sequence

Protein Feature View

- Human Gene View
&1 Analyze
Documentation PDBID:4HHB  PDBID:4HHB  PDBID:4HHB
& Download Java Applet settings
Java Troubleshooting
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This visualized tab gives software to view the 3 D structures, sequence features or

interactions with ligands.
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Sequence & Struclure
Algnment

R Welcome
Protein Symmelry
# Deposit Structure Qualty

Map Genomic Position to
Protein

Q Search
PDB Statistics
(d Visualize

Third Party Tools

& Download
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The analyze tab gives in house sequence and structure alignment tools links to the PDB

Sequence & Structure Alignment

RCSB PDB's Comparison Tool calculates pairwise sequence (blast2seq,
Needleman-Wunsch, and Smith-Waterman) and structure alignments
(FATCAT, CE, Mammoth, TM-Align, TopMatch).

Comparisons can be made for any protein in the PDB archive and for
customized or local fles not in the PDB. Special features include support for
both rigid-body and flexible alignments and datection of circular permutations:

Select Associated Chain ID Select Associated Chain ID

- Select Comparison Method -

v More Options

statistics page as well as external tools.
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Q Search FTP Archive & Senvices
HTTPS Services

(d Visualize Web Services

RESTIul Web Services

Download: Coordinates & Experimental Data

Enter PDB IDs separated by commas or white spaces. Note: The Download Tool is launched as a stand-alone
application using the Java Web Start protocol. Download Help @

Coordinates: PDB @ PDBX/mmCIF PDBML/XML Biological Assemblies

Experimental Structure Factors ) NMR Restraints
Data:
Compression
i uncompressed Launch Download
Type:
® gzipped

The download tab allow users to have bulk

services.

or customize data download and API
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Molecular explorations
through biology and medicine

R Welcome

~n PDB-101 is an online portal for teachers, students, and the general public to promote exploration in the world of proteins and nucleic acids.
i Deposit

Browse all PDB-101 resources by biological theme or start exploring:
Molecule of the Month News and Events

| Q Search

Presents short accounts on selected molecules from the b \d Upcoming meetings and events RCSB will hold
Protein Data Bank ﬁw

Educational Resources

i Visualize
Guide to PDB Data

Understanding PDB Data is a reference to help explore
and interpret individual PDB entries.

Access materials that promote exploration in the world of
proteins and nucleic acids.

Analyze

& Download Curricula Geis Digital Archive
Authentic, hands-on teaching material, individual and .

group acivites

% View iconic lustrations by the gifted artistIrving Geis
(1908-1997) in context with PDB struclures and
educational information

jory-leam Y,

In the learn tab, users can access educational resources about PDB and molecular

biology.
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Molecular explorations
through biology and medicine

R Welcome ¥

” Bt PDB-101 is an online portal for teachers, students, and the gar\eval public to promote exploration in the world of proteins and nucleic acids.
i Deposit

Browse all PDB-101 resources by biological theme or start exploring:
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In the header tab here we can see the number of data available in PDB, the number of

crystal structures which have been deposited. Now we will see the statistics of PDB data

base this can be found here.
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The statistics are grouped under two sections: content distribution and content growth

content distribution. Content statistics on the data currently deposited in PDB; the

summary table which is displayed here.
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112086 structures in the PDB have a structure factor file.

9425 structures in the PDB have an NMR restraint file.

3477 structures in the PDB have a chemical shifts file.

1887 structures in the PDB have a 3DEM map fie.
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Gives a number of structures under proteins, nucleic acids, protein nucleic acids

complexes as well as other biological structures and also the breakdown by each

experimental technique such as X-Ray NMR or electron microscopy and others the totals

are given here. In total there are currently around 136000 structures available in PDB. To



explore further you can see the data by molecular weight by residue count or by the

resolution all these data is available for exploration and further study.
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PDB also gives statistics by content growth. This shows how the data base has grown
over time statistics have been kept every year since 1976. Let us see the statistics here.
The records start from 1976. As you can see the amount of data being deposited in PDB

has grown over the years and is currently around here.
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Now, let us let us go for with an example. Now we type 2 LZM in the search bar and

press enter.
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STRUCTURE OF BACTERIOPHAGE T4 LYSOZYME REFINED AT 1.7 ANGSTROMS
RESOLUTION

DOI: 10.2210/pdb2lzm/pdb  Entry 2LZM supersedes 1L.ZM

Classification: HYDROLASE (0-GLYCOSYL)
Doposited: 1986-08-18 Released: 1986-10-24
Deposition author(s): Weaver, LH. Matthews, BW.

Organism: Escherichia virus T4

Experimental Data Snapshot wwPDB Validation © 3D Report || Full Report
Method: X-RAY DIFFRACTION Meric Percentile Ranks Vilue
Resolution: 1.7 A Clshsore —
R-Value Observed: 0.193 S O %
S |} 5%
© View in 30: NGL or JSmol (in Browser) ke
Standalone Vi
ity
Structure of bacteriophage T4 lysozyme refined at 1.7 A resolution. i

When we type any PDB id, the website gives a summary page view of the structure. So,
we have a static view of the structure here the title as well as basic information about the
experimental technique as well as protein structure which is given here. So, example this

structure is classified as a hydrolase.
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© View in 30: NGL or JSmol (in Browser)

Standalone Viewers

Literature Download Primary Glation +

Structure of bacteriophage T4 lysozyme refined at 1.7 A resolution.

Protoin Symmetry: Asymmelic (View n 30) Weaver, LH, Matthews, B,

Protein Stoichiometry: Monomer (1987)J Mol Bil 193: 186-109

Biological assembly 1 assigned by authors PubMed: 3586010
Also Cited By: 1JQU 1LLH

Macromolecule Content PubMed Abstract

The structure of the ysozyme from bacteriophage T4 has been refined at 1.7 A resolution to @ crystallographic
residual of 19.3%. The inal model has bond fengths and bond angles that differ fom “ideal” values by 0.019 A and
270

+ Unique protein chains: 1




In this experimental method which was used to get the structure is X-Ray diffraction and

the resolution is 1.7 angstroms. PDB also provides a literature reference from which the

structure was taken.
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Further you can find the macromolecules in this structure. So, in this structure we have

only 1 entity that is the T4 LYSOZYME this is identified as chain A and it has 164

residues. You can also see the feature view here, in this page you can also link to other

data bases such as pubmed and uniprot and you can also view the Ramachandran plot

here. You will move on to see the 3D structure, we can also have 3D structure here or

you can go and download the structure and view al0 pi mole.
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So, in the PDB website itself you can see the structure in the NGL viewer. So, you can

drag rotate and see multiple views, we will move on to annotations.
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STRUCTURE OF BACTERIOPHAGE T4 LYSOZYME REFINED AT 1.7 ANGSTROMS
RESOLUTION

Macromolecule Annotations for the Entities in PDB 2LZM

Domain Annotation: SCOP Classification SCOP Database (version: 1.75) Homepage
A d2lzma Alpha and beta proteins (a+h)  Lysozyme-ike ~Lysozyme-ike ~Phage lysozyme Phage T4 lysozyme T4 [Taxid: 10665]

Domain Annotation; CA‘H CATH Database (version 4,0.0) Homepage
A 22mAQQ Mainly Alpha Oithogonal Bundle Lysozyme

Protein Family Annotation Pfam Database Homepage
Gene Product Annotation Gene Onlology Consorlium Homepage

For this entry we have annotations from SCOP CATH P FAM as well as gene product

annotations.
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A d2izma_ Alpha and beta proteins (atb) ~ Lysozyme-like Lysozyme-ike Phage lysozyme Phage T4 lysozyme T4 [Taxld: 10665]
Domain Annotation; CATH CATH Database (version 4.0.0) Homepage
A 2zmA00 Mainly Alpha Orthogonal Bundle Lysozyme
Protein Family Annotation Pfam Database Homepage
Gene Product Annotation Gene Onlology Consortium Homepage
A T4LYSOZYME (2LZMA)  + Lysozyme Activity + Matabolic Process + Host Cell Cytoplasm
« Catalytic Activity « Peptidoglycan Catabolic Process
+ Hydrolase Activity + Cell Wall Macromolecule Catabolic Process
+ Hydrolase Activity Acting On Glycosyl Bonds + Viral Release From Host Cell
« Cytolysis
« Defense Response to Bacterium
v|

So, SCOP and CATH gave an idea about the protein class, which 2 LZM belongs to and
P FAM as well.
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Sequence Similarity Clusters for the Entities in PDB 2LZM

Entity #1 | Chains: A O Legend

T4 LYSOZYME protein, ength; 164 (BLAST) Instructions
Sequence Similarity Cutoff ~ Rank  Chains in Cluster  ClusterID/Name  Structural variation in cluster Inthe tabi for sach enty, view &
100% 7 1" 5334 list of similar sequences by
selecting the link associated ith
%% 232 5* 9 Flexibiity: Low the percentage cutoff
Max RMSD: 6.3, Avg RMSD: 0.8
[ Poori | © View Table Legend
90 233 574 10
View more detailed documentation
70 233 574 18 on the redundancy reduction and
50% M 5 2 sequence clustering procedure
used by RCSB PDB
0% 23 51 35
You can also use the siructure
30% 23 514 55 v

comparison tool to compare any 2

The sequence tab to know the structures or the sequences in that cluster structural

similarity.
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RESOLUTION
| Structural Similarities for the Entities in PDB 2LZM Info & Help Documentation
The following structural similarities have been found using the JFATCAT-rigid algorithm [1,2]. View Table Legend

| Toreduce the number of hits, a 40% sequenc identity clustering has been applied and a representative chain taken from each cluster, If

the representative chain consists of multiple domains, each domain is included in the search. If available, the SCOP 1.75 domain Adetalled description of the procedure
assignment [3) is used. Otherwise algorithmic domain assignments are computed using the ProteinDomainParser [4] forthe all vs. all alignments is
available.

Currently viewing only significant results (P-value < 0.001). Show all avilable result.

You can also use the structure
comparison toolto compare any 2
given structures

Cluster data are uLIm-uate as of: Sep-21-2017©

Eniity #1 | Chains A

‘ Description: T4 LYSOZYME protein | Length: 164

No structure alignment results are avallable for 2LZM.A explicl.

Itis represented by chain 5DT A which has more than 95% sequence identiy

Show structure comparison results for representative 5J0T.A

So, here we can see all the structurally similar entities in PDB which match 2 LZM,
structure is done you are the structural, similarity is done using the J FAT CAT rigid

algorithm, you can also choose other algorithms here.
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No structure alignment results are availablo for 2LZM.A explicly.

Itis represented by chain 5DT A which has more than 95% sequence identiy

Show structure comparison results for representative 5J0T.A

View how chain 2LZM A compares with the representaiive chain PDP:5.DTAa. Select a comparison method 512 iact Coration Mecwil ,

| Roferonces

1) Andreas Pr; Spencer Biven; Peter W, Rose; Wollgang F. Buhm; Chvs Bizon; Adam Godzik Philp (3] Andreeva A., Howorth D., Chandonia J.M., Brenner S.., Hubbard T.4P, Chahia C, Muzin AG,
. Boume (2010) (2008),

Pre-calct protein structure alignments at the RCSB PDB website Data growth s Impact on the SCOP da velopments.
Bloinformatics 26: 2983-2965 Nuel. Acids Res, 2008 36: D419-D425

[2) The all vs. all comparisons are based on JFATCAT (a Java port of the original FATCAT algorithm (4] Atexandrov N., Shindyalov . (2003)

Yuzhen Ye & Adam Godzlk (2003)) PPDP: protein domain parser.

Flexible stucure alignment by chabing allned ragment pair allowing tists. Blonormatic 2003 Feb;19(3429-30

Bloinformatics vo. 19 suppl. 2. 1246-1255,
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Expeniment

2LZM s

STRUCTURE OF BACTERIOPHAGE T4 LYSOZYME REFINED AT 1.7 ANGSTROMS
RESOLUTION

X-RAY DIFFRACTION Experimental Data & Validation

Xeray Experimental Help

Crystal Data k

Unit Cell

Length (A) Angle ()

a=612 a=90

b=612 p=90

=968 y=120

Symmetry

Space Group P3221 v

Bagma9e 8 a

Under the experiment tab you can see more metadata about the experiment, which was
used to get the structure. Since, this is an X-Ray diffraction experiment you will find

crystal data the space group.
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And, as well as others other RMS deviations and software.
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The literature tab lists the citations from pubmed to the primary citation for this PDB id;
this graph gives the mentions of this PDB id in pubmed central. Now how to view the

PDB file, if you click here this display file you can see the PDB file.
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L PHID 3586019
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REMARK 1 REFERENCE 1
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Data mentions are occurences of

Here we have the header information, so this gives the title the date it was deposited and
it also gives the compound details, as we scroll down we will see a lot of information.

So, here we can see the atom coordinates.
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HELIX 7 H7THRA 115 GINA 123 1
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These are the this is

coordinates these are the x y and z coordinates, this is the occupancy and this is a B
factor column. Here we can see the annotation for number of this is the atom number,
this is the atom name, this is a residue the chain and this is the residue number. If you

wish to download the PDB file, you can click here and download the file as a text or dot

GZ file.

the most important part of the PDB file these are the atom

6



