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PDB Protein Data Bank
Brookhaven National Laboratory (BNL)

Rutgers
San Diego Supercomupter Center (SDSC) National Institute of Standards
and Technology(NIST) Research Collaboration for

Structural Bioinformatics (RCSB) BNL
http://www.rcsb.org/pdb/
RCSB National Science Foundation (NSF)
Rutgers SDSC
NIST RCSB
Rutgers SDSC NIST
Rutgers
SDSC
NIST

reviewing

RCSB

AutoDep
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EBI(European Bioinformatics Institute) MSD(Macromolecular
Structure Database) PDB
(http://msd.ebi.ac.uk/)
Hinxton EBI Dr. Goeff. Barton
PDB
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PDB
PDB

http://pdb.protein.osaka-u.ac.jp/pdb/

NMR PDB
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BioMagResBank (BMRB)

http://www.bmrb.wisc.edu/ Wisconsin John
L. Markley PDB EBI
1568
1547 1H 203,672 13C 59,707
15N 22,991 DNA RNA

Functional Genomics

Structural Genomics
Structural
Bioinformatics

+ National Center for Biotechnology Information (NCBI), USA (MEDLINE,
Entrez DNA )
+ EMBL Outstation (European Bioinformatics Institute: EBI), UK DNA

¢+ The Genome Sequence DataBase (GSDB), National Center for Genome
Resources,USA
15



University of Washington and the CaPCURE Genetics Consortium, USA
Expressed Sequence Tags (ESTs) from prostate cDNA libraries
U.C. Berkeley, Berkeley Drosophila Genome Project, USA

Genome Sequencing Center, Washington University, St. Louis, USA

The Sanger Centre, Hinxton Hall, UK

The Genome Dababase (GDB), The Bioinformatics Centre at the Hospital
for Sick Children (HSC) in Toronto, Canada, and The Johns Hopkins
University School of Medicine in Baltimore (JHU)

The PROTEIN INFORMATION RESOURCE (PIR), a division of the
National Biomedical Research Foundation, USA

Munich Information Centre for Protein Sequences, a bioinformatics group
of the GSF (National Research Center for Environment and Health) at the
Max-Planck-Institut f. Biochemie, Germany

Swiss Institute of Bioinformatics (SIB), Swiss

Northwestern University, USA The Kabat Database of Sequences of
Proteins of Immunological Interest
MRC Laboratory of Molecular Biology and Centre for Protein Engineering,
Cambridge, UK
Biomolecular Structure and Modelling Unit, University College London,
UK
Research Collaboratory for Structural Bioinformatics (RCSB), Rutgers,
The State University of New Jersey, USA
BioMagResBank (BMRB), University of Wisconsin-Madison, USA

NMR

KEGG:
DNA
cDNA
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Bank

1000

Entrez/VAST
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Biolnfo

(JIPID)

8000

1995

SCOP CATH Dali/FSSP



SCOP http://scop.mrc-Imb.cam.ac.uk/scop/ MRC A. Murzin

Class -
Fold Superfamily - Family 9912 PDB Entries (1 Nov
1999) 22140 520 fold 771 Superfamily
fold
CATH http://www.biochem.ucl.ac.uk/bsm/cath/ University College
London J. M. Thornton 1997 class(C) -
architecture(A) - topology(T) - homologous superfamily (H)
architecture
Dali/FSSP http://www?2.ebi.ac.uk/dali/fssp/ L. Holm EBI
C. Sander EMBL 1996
Dali FSSP:
Fold

classification based on Structure-Structure alignment of Proteins
Entrez/VAST http://www.ncbi.nlm.nih.gov/Entrez/structure.html
NCBI (National Center for Biotechnology Information) S. H. Bryant
Entrez VAST (Vector

Alignment Search Tool)

MMDB: Molecular Modelling DataBase "Structure
Neighbors™
SCOP CATH Dali/FSSP

Functional Genomics
High Through Put Two-hybrid
system Y2H

Structural Genomics

EBI PQS (Protein Quaternary Structure,
18



http://pas.ebi.ac.uk/) PDB

(Protein-Nucleic Acid Complex
Database, http://www.rtc.riken.go.jp/recognition.html)

C. Almagro ABG (Directory of 3D
structures of antibodies,
http://www.ibt.unam.mx/vir/structure/structures.html)

VH VL

CDR (Complementarity

Determining Region) CDR
10 Chothia
CDR-H3 CDR
V-D-J
CDR-H3

Functional divergence Convergent

evolution 1.8
2.5
TIM-barrel,

Alpha-beta hydrolase fold, Rossman fodl, P-loop containing NTP hydrolase fold,
19



ferredoxin fold

50%

U.C. Berkeley S. H. Kim
Methanococcus jannaschii
ATP,
GTP
50%
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Structural Genomics Projects in the United States

¢

UCLA /7 LANL (D. Eisenberg et al.) Pyrobaculum aerophilum - Proteins (24%) of
medical relevance identified by homology with proteins in NCBI's OMIM.

UC Berkley (Sung-Ho Kim et al.) The hyperthermophilic archaeon Methanococcus
jannaschii proteins by X-ray.

BNL 7/ Rockefeller Univ. (Bill Studier et al.) Focused on Yeast proteins.

Rutgers University (Guy Montelione et al.) Emphasis on NMR; Targets of relevance
to human disease; broad conserved metazoan genes; human pathogens; From a set
of homologous proteins from different species.

Northwestern University (Paul Bash et al.) To obtain a“basis set”of protein folds;
Structures with a wide phylogenetic distribution.

CARB / TIGR (John Moult I) Structures for the unannotated open reading frames
from Haemophilus influenzae.

Structural Genomics Projects in Europe

¢

Protein Structure Factory (Heinemann of Max Delbrueck Center et al.) High
throughput structure analysis of medically relevant proteins. A consortium of
groups funded by the German Ministry for Research and Technology (BMBF) with
approx. $ 20 million over 5 years. At least 100 structures of thermostable proteins/
antibiotic targets/ translation components.

Structural Biology Industrial Platform (SBIP) (EU) Consortium of 15 companies
including some of Europe’s largest pharmaceutical industries.

Structural Genomics Projects in Japan

¢

RIKEN / Tokyo University / (S. Yokoyama et al.) Mouse cDNA; domain fold
determination by NMR

Structural and Functional Genomics in Japan

¢

Osaka University / RIKEN 7/ (S. Kuramitsu et al.)

Thermus thermophilus HBS;
structural and functional whole cell project, (since 1995); structural genomics
(X-ray crystallography (or NMR)); functional analyses. (reaction kinetics, molecular
biology, unknown genes, tips, proteome) — "atomic biology"

28



Zn-

DNA
DNA

DNA

functional genomics

29

Zn-



10,000

NMR

Da

30

10,000

100,000

Da



5.1

RNA

28

NMR

31

GroEL-GroES



NMR

3
4
1990 Schlichting Ha-Ras-p21

GTP

ESRF 10

Nature Science
5 8
PF BL-18B
PF-AR
SPring-8
BL44B2
X
pH
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Se

maximum likelihood
5

S/N
CCD 2
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30

2
DENZO MOSFLM
CCP4
Collaborative Computational Project-Number 4
Solve
O
ARP/wWARP
X-PLOR X-PLOR
CNS CNS

HTML
PDB (Protein Data Bank)
PDB
Rasmol Molscript GRASP
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Green Fluorescent Protein (GFP)
in vivo GFP

1993 DNA
DNA
F1ATPase
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GFP Ca

HIV
HIV gpl20
CD4 HIV

MHC
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Howard Hughes
Medical Institute

1) HIV 2)

37



38



45

NMR

NMR

NMR

in vitro

20

40

NMR

Structural Genomics

39



X 20

20

30

SPring-8
SPring-8 1.4 km
8 GeV
100 mA

40



SPring-8
JASRI
5
3 6
JASRI SPring-8
SPring-8
JASRI
JASRI
JASRI
JASRI

41



PF

42



NMR

GSC) NMR
NMR Park
NMR
NMR
NMR
X
NMR
NMR
NMR
NMR
NMR NMR
NMR

43



NMR

NMR

NMR NMR

COE

NMR

44



45



NMR

NMR

46



47



10

100

(4)

48

(6)

(3)

(1)

(5)



49



