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Overview

A Personal Recollections of PDB

A Abstracting knowledge from structures for biology in the
past and today

A Thoughts about the Future of PDB

A Thanks
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Personal Recollections of the PDB: 1974 - 1995

A 120 tapes about every
Brookhaven via Daresbury to Oxford
Lab in ~1974
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Personal Recollections of the PDB: 1995 onwards

A Establishing PDBe i grant from Wellcome Trust
(for 4 staff) to EMBL- EBI:

PROTEIN DATA BANK EUROPE

A 19957 recruitment of Kim Henrick & Geoff Barton

A Building relationships between PDBe & RCSB/PDBj/BMRB 1995 - 2005

A Kim & colleagues started to build the EMDB (2002) EMDB

EM DATA BANK

R L D W I D E

A Establishment of wvPDB wPDB

PROTEIN DATA BANK

A Recruiting Gerard (Kleywegt) i 2009
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Abstracting Knowledge from the PDB

A The knowledge contributed by an individual protein
structure about how this particular protein performs
its biological function remains the most important
aspect of knowledge in the PDB e.g. Von
Willebrand Factor

A BUT additional knowledge in many areas can also be § _
e ) PDB code: lauq
abstracted by combining information over many Emsley et al (1997)
structures. In practice most proteins interact with JB.C. 273 10396
many other molecules, either as multimers or as o
parts of pathways

SInformation over all or subset of PDB
entries to generate knowledge
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Abstracting Knowledge from PDB:
Historical perspective

A Practical knowledge e.g. Which proteins are likely to
crystallise

A Basics Principles of Protein Structure (physics/chemistry)
A The Universe of Proteins & evolutionary relationships

A Structure to Function
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19700s Basi ¢c Pri nci

(Understanding Sequence to Structure)

dran D1

Labz

A Properties of amino acids eg helix propensi #
A Basic geometry of pp chain, e.g. phi,psivall ~ .
A Hydrophobic Core
A Secondary Structures
A Helices- geometry; length, curvature; \'m
packing
A Strandg twist; geometry; residue pairs
A Turnsi types; residue preferences
A Chirality
A Twists of sheets, Right handbda b |,
Barrels

ATools for 6describingd protein
A Secondary Structure AssignmeriSSP
A Hydrogen bonds HBPIlus
A Accessibility - NACCESS




19800s The Uni ver se of

A Interactions: z
AAmino acid packing

ATertiary packing helix; sheet
A Domains & multidomain architectures

. +
A Folds @A

A EvolutionT conserved structures

ANew Tools
AVisualisation W
AHomology Modelling
ASimulations
AElectrostatics




1990s Folds:; Classification: Interactions

NA-binding
4

A Interactions
I Proteinprotein
I ProteinLigand
i ProteinDNA [

A New Tools:

Structure Comparison eg DALI
Patch Analysis for PPI
Docking

Fold Recognition Threading




Many of Tools now provided by PDB as searches

A PDBeMotif i to identify motifs

Biological unit 2TBV
180-mer!
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Structural
Genomics
Projects
~2000

Taken from
WWW.1SQO0.0rg

Ontario Centre for SG

Montreal-Kingston Bacterial SG Initiative Canada :
Montreal Network for Pharmaco-Proteomics and SG

CyberCell Project

Structural Proteomics in Europe (SPINE) Europe :
SG of Mycobacterium pathogens |
SG of Eukaryotes France A

Yeast SG

SG of Orphan E. coli Genes

Protein Structure Factory G ermany

RIKEN SG/Proteomics Initiative

National Project on Protein Structural and Functional A Japan enters)

Biological Information Research Center (BIRC)

The Korean Structural Proteomics Research Organization

Korea

National Centers for Competence in Research (NCCR)

North West SG Centre

Oxford Protein Production Facility

Cambridge Group

Switzerland

UK

New York SG Research Consortium

Midwest Center for SG

Berkeley SG Center

Northeast SG Consortium

TB SG Consortium

USA

Southeast Collaboratory for SG

Joint Center for SG

SG of Pathogenic Protozoa Consortium

Center for Eukaryotic SG

Structure 2 Function Project




From Structure to Function

Protein Structure )/

1 .

Molecular Function




biological multimeric state evolutionary relationships

INTERACTIONS

MULTIMERS

SURFACE

MUTANTS & SNPs |

3D STRUCTURE

/ ELECTROSTATICS

CLUSTERS

LIGANDS

ligand & functional sites catalytic clusters, mechanisms & motifs enzyme active sites



Fold & Function

A No direct correlation between fold & function, though some
tendencies

Zhiey

A DNA binding proteins tend to be helical

A Haem binding proteins tend to be helical

A Enzymes tend to adopt a bfolds
A Immune-related proteins tend to be b-sheet structures e.g. Ab

A Membrane proteins are predominantly helical i apart from porins
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From Structure To Biochemical Function

Howeveridentifying sequence or structural
similarity (i.e. identifying an evolutionary
relationship) is the most powerful route to
function assignment

BUT members of the same protein
superfamily often have a related but
not identical function



MICROEVOLUTION BY ARTIFICIAL SELECTION

Broccoli
(flower cluster) {

Cabbage
(condensed shoot)

Kohlrabi
(swollen stem
& leaf bases)

Wild cabbage

John Ellis



Aspartate Amino
Transferase Superfamily

77
< >
4 11
/3
Aspartate 76110 !
-~ Aminotransferase
/ ’ 9
,, 79
5 I < ! :
- 77
4.1.1.64 4.1.1.17
2,2 - Dialkylglycine Ornithine

Decarboxylase Decarboxylase



SDR Family
Short chain dehydrogenase/reductase family

>60 In humans

Catalytic Tetrad:
S,Y,K,N

Different Functions:

Oxidoreductases E.C. 1.1 & 1.3;
Lyases E.C. 4.3;
Isomerases E.C. 5.1

Many structures solved
Many different substrates
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