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Proteome = protein + ome

Genome = gene + ome
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(Berman, Henrick & Nakamura (2003) Nat. Struct. Biol. 10, 980)
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(RCSB)”
2) wPDB

3)
4) API

(Berman, Henrick & Nakamura (2003) Nat. Struct. Biol. 10, 980)

RCSB-PDB Team

RCSB PDB Team: Ken Addess, Helen M. Berman, Wolfgang F. Bluhm, Phil Bourne, Kyle Burkhardt, Li Chen, Sharon
Cousin, Jim Croker, Nita Deshpande, Shuchismita Dutta, Zukang Feng, Lew-Christiane Fernandez, Judith L. Flippen-
Anderson, Gary Gilliland, Rachel Kramer Green, Vladimir Guranovic, Shri Jain, Ann Kagehiro, Charlie Knezevich, Andrei
Kouranov, Kevin Lwinmoe, Jeff Merino-Ott, Irina Persikova, Suzanne Richman, Melcoir Rosas, Kathryn Rosecrans, Bohdan
Schneider, Wayne Townsend-Merino, Susan Van Arnum, Elizabeth Walker, John Westbrook, Alice Xenachis, Huanwang
Yang, Jasmin Yang, Christine Zardecki, Cindy Zhang

www.pdb.org ¢ info@rcsb.org
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Singapore 9 Sweden 20
China 75 United Kingdom 45
HongKong 6 France 68
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New Zealand 17 Netherlands 7
: 1019 Israel 13

Greece 8

Spain 5

USA 97 Switzerland 43
Canada 30 Finland 17
Brazil 5 Czech Republic 1
Mexico 1 Hungary 3
: 133 Poland 3

Portugal 1
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CRYST1
ORIGX1
ORIGX2
ORIGX3
SCALE1
SCALE2
SCALE3
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

PDB

58.390 86.700 46.270 90.00 90.00 90.00 P 21 21 2

0.017126 0.000000 0.000000 0.00000

0.000000 0.011534 0.000000 0.00000

0.000000 0.000000 0.021612 0.00000

0.017126 0.000000 0.000000 0.00000

0.000000 0.011534 0.000000 0.00000

0.000000 0.000000 _0.021612 0.00000
1 N PROA 1 29.061 39.981 4.981 |1.00 28.69
2 CA PROA 1 29.970 38.922 4.561 |1.00 29.08
3 C PROA 1 29.325 38.106 3.429 [1.00 29.19
4 0 PROA 1 28.097 38.168 3.298 |1.00 29.87
5 CB PROA 1 30.106 38.013 5.789 |1.00 29.07
6 CG PROA 1 28.749 38.112 6.413 |1.00 28.59
7 COD PROA 1 28.387 39.600 6.246 [1.00 29.21
8 N GLNA 2 30.153 37.412 2.681 |1.00 28.13
9 CA GLNA 2 29.636 36.572 1.593 |1.00 27.95
10 C GLNA 2 29.861 35.139 2.082 |1.00 27.28
11 0 GLNA 2 31.038 34.773 2.266 |1.00 27.61
12 CB GLN A 2 30.373 36.787 0.305 |1.00 28.43
13 CG GLN A 2 30.346 35.501 -0.539 [1.00 29.40
14 CD GLN A 2 30.921 35.844 -1.899 [1.00 29.51
15 OEl1 GLN A 2 31.894 35.283 -2.340 |1.00 30.56
16 NE2 GLN A 2 30.288 36.839 -2.518 |1.00 30.01

X Y 4 =10%cm

PDB

-90-91-91A-91B-92-93- (
-90-91-92-96-97-98- (
-90-91-92-----96-97-98- (flexible

)




PDBML: canonical XML description of
PDB data, developed by the wwPDB.

(Westbrook et al. (2005) Bioinformatics, 21, 988-992)
— Novalidation errorsfor morethan 34,000 PDB file description.

PDBML

ATOM 1 N THRA

1 17.047 14.099 3.625 1.00 13.79

—

<PDBx:atom_siteCategory>
<PDBx:atom site id="1">

<PDBx:

<PDBx

<PDBx

<PDBx:
<PDBx:

<PDBx

</PDBx:atom_site>

—_—

<atom_record id="1">ATOM 1 A A1 1 ? . THR THR N N N 17.047 14.099 3.625 1.00 13.79</atom_record>

group_PDB>ATOM</PDBx:group_PDB>

:type_symbol>N</PDBx:type_symbol>
<PDBx:
<PDBx:

label_atom_id>N</PDBx: label_atom_id>
label_comp_id>THR</PDBx: label_comp_id>

:label_asym_id>A</PDBx: label_asym_id>
<PDBx:
<PDBx:
<PDBx:

label_entity id>1</PDBx:label_entity_id>
label_seq_id>1</PDBx: label_seq_id>
Cartn_x>17.047</PDBx:Cartn_x>

PDB-format

Cartn_y>14.099</PDBx:Cartn_y> )
Cartn_z>3.625</PDBx:Cartn_z> Full tag

@all)

zoccupancy>1.00</PDBx:occupancy>
<PDBx:
<PDBx:
<PDBx:
<PDBx:
<PDBx:
<PDBx:

B_iso_or_equiv>13.79</PDBx:B_iso_or_equiv>
auth_seq_id>1</PDBx:auth_seq_id>
auth_comp_i1d>THR</PDBx:auth_comp_id>
auth_asym_i1d>A</PDBx:auth_asym id>
auth_atom_id>N</PDBx:auth_atom id>

pdbx_PDB_model num>1</PDBx:pdbx_PDB_model num>

(ext-atom)
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As* and synthetase
















12AS(Asn Synthetase)
XPath




12A S(Asn Synthetase)
XPath

SOAP (Simple Object Access Protocol) example

% ./samplel.pl "/datablock[@datablockName="12AS-noatom']/struct_site_genCategory/

struct_site_gen[@info_subtype="catalytic"]" 50

<struct_site_gen auth_validate="N" info_subtype="catalytic" info_type="CATRES"

ino:id="71" nid="1" site_id="CATRES1" update_id=""1"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<label_comp_id>ARG</label_comp_id>
<label_asym_id>A<label_asym_id></label_asym_id>
<label_seq_id>100<label_seq_id></label_seq_id>
<details>transition-state stabilisation. stabilise negatively charged

tetrahedral intermediate</details>

</struct_site_gen>

<struct_site_gen auth_validate="N" info_subtype="catalytic" info_type="CATRES"

ino:1d="71" nid="2" site_id="CATRES1" update_id="1"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<label_comp_id>ASP</label_comp_id>
<label_asym_id>A<label_asym_id></label_asym_id>
<label_seq_id>46<label_seq_id></label_seq_id>
<details>acid/base, transition-state stabilisation. stabilises positively

charged NH3+ part of intermediate, then as a base removes proton from this, leading

to collapse and formation of asn</details>

</struct_site_gen>

<struct_site_gen auth_validate="N" info_subtype="catalytic" info_type="CATRES"

ino:1d="71" nid="3" site_id="CATRES1" update_id="1"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<label_comp_id>GLN</label_comp_id>
<label_asym_id>A<label_asym_id></label_asym_id>
<label_seq_id>116<label_seq_id></label_seq_id>
<details>transition-state stabilisation. stabilise negatively charged

tetrahedral intermediate</details>

</struct_site_gen>




PDBjViewer or |V
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XPSSS

PDBML

34,065

GO (Genome Ontology)

(Biological Process, Molecular Function, Cellular Component)

25,392

15,728

HETATM

17,705

SwissProt (UniProt)

(ACT_SITE, BINDING, DNA_BIND, NP_BIND, ZN_FING, TRANSMEM)
Prosite

23,838

15,160

CATRES/extCATRES —EBI -
CSA-EBI-

2,797
11,066

PubM ed

26,765

as of December 8, 2005

exptl
method SYNCHROTRON RADIATION -  method
crystal id-"'1
grow auth_validate N update_id 6

method auth_validate N wupdate_id 6 Microdialysis

method

temp auth_validate N unit &amp;#x2103; update_id 6 4  temp

pH auth_validate- N update_id 6 -4 /pH

grow

grow_comp id-"'1 auth_validate N update_id 6
sol_id auth_validate N update_id 6 -1 /sol_id

name auth_validate N +type common name update id 6 protein name

conc auth_validate N unit mg/ml update_id 6 13

grow_comp
grow_comp id- 2 auth_validate N update_id 6
sol_id auth_validate- N update_id 6 -2 /sol_id

conc

name auth validate N +type common name update_id 6 —ammonium

sulphate name

conc auth_validate N unit %sat update_id 6 70

grow_comp

crystal
exptl

conc




struct
site id CATRES1 auth validate N info_subtype catalytic
info_type-"'CATRES" update_id-"2
num_residues>3</num_residues
details a catalytic site defined by CATRESS, Medline 98100076 ~details
site_gen nid-"'1
label_comp_id~ARG-/label_comp_id
label_asym_id>1</label_asym id
label_seq_i1d>100-/label_seq_id
details transition-state stabilisation. stabilise negatively charged
tetrahedral intermediate details
site_gen
site_gen nid-"2
label_comp_id>ASP</label_comp_id
label_asym_id>1</label_asym id
label _seq_i1d>46-/label_seq_id
details acid/base, transition-state stabilisation. stabilises
positively charged NH3+ part of intermediate, then as a base removes
proton from this, leading to collapse and formation of asn details
site_gen
site_gen nid-"3
label _comp_id>GLN</label_comp_id
label _asym_id-1</label_asym_id
label_seq_1d~116-/label_seq_id
details transition-state stabilisation. stabilise negatively charged
tetrahedral intermediate details
site_gen
site
struct







Example for 12as
with the functional site information

Advanced usage of |V version3 with xPSSS

Command:

show xps3
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Development
of Secondary
Databases:
data mining

Protein Molecular Surface Protein Dynamics

Database, eF-site Database, ProMode

(Kinoshita & Nakamura (Wako & Endo)
Alignment of Structural Sequence Navigator & Encyclopedia of Protein
Homologues, ASH (Toh)  Structure Navigator Structures, eProtS

(Standley (Ito & Nakamura




eF-site database for Ligand
recognition sites

www.pdbj.org
leF-site/

Kinoshita, Furui, Nakamura (2002) J. Struct. Funct. Genomics 2, 9-22.
Kinoshita, Nakamura (2004) Bioinformatics 20, 1329-1330.




Displayed with the jV applet
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ASH: Alignment of Structural Homologues







NER: Number of Equivalent Residues
Standley, Toh, Nakamura (2004) PROTEINS 57, 381-391







