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The Protein Data Bank (PDB) is an archive of
experimentally determined 3-dimensional
structures of biological macromolecules

Proteins DNA/RNA Complexes of Protein and NA

pdbe.org EMBL-EBI



A “PDB code” refers to a structure

Depo
in th » Advanced search @

research » letters » article

PD B NATURE | LETTER < =

Structure and mechanism of the tRNA-dependent
lantibiotic dehydratase NisB

Manuel A. Ortega, Yue Hao, Qi Zhang, Mark C. Walker, Wilfred A. van der Donk & Satish
K. Nair

P D B Code Referenced in the paper ... .-
> rotein Data Ban

8 4wWD9 4WD9
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89% X-ray 9% NMR 2% Electron
crystallography Spectroscopy microscopy

Releases in 2017...

91% X-ray 4% NMR 5% Electron
crystallography Spectroscopy microscopy

pdbe.org EMBL-EBI



Not all 150 000 structures are
unigue molecules

eg There are 39,775 structures of Human proteins
But only 9,640 different Human proteins

Why?

Solved by different methods
With different compounds bound
By different people

In different conditions

Carboxypeptidase A:
32 structures - 15 different small molecules

EMBL-EBI
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What can we learn from structures?

EMBL-EBI



Why study protein structures?

«  Sequence similarity and function not necessarily
intrinsically linked

» Active site amino acids not always in close proximity in the
protein sequence

» Modelling binding sites can help determine future drug
targets

* Interfaces between macromolecules in structure can help
identify likely biological assemblies.

* Is a proposed mutation likely to disrupt the structure
significantly?




How multimeric state effects function, e.g. Insulin

 Inactive complex - 6 insulin units bind zinc

« pH shift from 6 to 7.4 - releases active monomer

 de-protonation of Glutamate - breaks hydrogen bonds

+ Disulphide bonds identified

» Difficult to establish from

seguence alone.
EMBL-EBI



How good is a structure?

* Resolution
* Geometry
* Density maps are the real data

* Validation reports

EMBL-EBI



Resolution

Resolution indicates level of detail in the data

* for structures determined by X-ray
crystallography and electron microscopy

Higher resolution (lower number) means more
detail!

° Low =>3.0A
* Medium =1.8-3.0A
* High =1.0-1.8A

* Atomic =<1.0A

But, not all parts of the structure are at the
same resolution...

EMBL-EBI



The PDB file Is only an interpretation of the data

- Difference density helps identify where the model does
not match the data:

Areas where the
model has too few
atoms for the data

EMBL-EBI




Ramachandran Plot O o
o Hw o H Wi
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The Ramachandran Plot.

Left
handed
alpha-helix.

180,

+psi

-05i Right handed
alpha-helix.
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Interesting geometry f
7GPB 2.9A

Metric Percentile Ranks Value
Clashscore 0 N 0
Ramachandran outliers E D 1 .5%
Sidechain outliers (N 17.5%

Woarse Botter
INl(n“-ntllﬂ- relative to all X.ray structures

[l Percentile relative to X-ray structures of similar reselution

EMBL-EBI




PDB: 3IB0 (1.4A)

Poor density for ligand SF A0

Ligand diclofenac not supported by
electron density

g8 https://www.ebi.ac.uk/pdbe/entry/p
Zx db/3ib0/bound/DIF

on e
=, e\
S
RTS8
Sar”

Metric Percentile Ranks Value
Rfree I . 0.219
" Clashscore I i
P : Ramachandran outliers I DN 0.3%
L}r“ Sidechain outliers I D 1.1%
i\zf# # RSRZ outliers W 10.6%
Worse Better

0 Percentile relative to all X-ray structures

[ Percentile relative to X-ray structures of similar resolution

Acta Cryst. D69, 150-167 (2013) EMBL-EBI



Not all structures are created equal!

How well does the model
back-predict the data?

Metric Percentile Ranks Value

Atoms bumping into Rfree I 0.189
each other q Clashscore IS 4
Ramachandran outliers I 0
Sidechain outliers I I T 2.4
Surprising bond RSRZ outliers I 0
angles Worse petter

I Fercentile relative to all X-ray structures

u Parcentile relative o X-ray structures of similar resalution

Atoms not in electron density

EMBL-EBI




What information do curators add to
PDB entries?

EMBL-EBI



Seguence cross references

Protein sequences are cross referenced to UniProt

PDB Sequence Viewer UniProt Coverage Viewer

Compact Expanded

Molecule

Pfam
UniProt
Chain A
Quality

Sec. 5tr.

CATH

1 1 21 31 41 a1 61 ril &1 91 1 1M 121 131 141 151 18 17 181 1% 201 211 221
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Assembly annotation

* How the molecule exists in ‘solution’

pdbe.org EMBL-EBI



Crystal packing

° What we observe in a crystal unit cell

pdbe.org EMBL-EBI



Crystal packing

* The rest of the crystal can be generated by symmetry

pdbe.org EMBL-EBI



Crystal packing

* Can analyse which of the complexes are likely to be significant

pdbe.org EMBL-EBI



DNA-protein complex

A.S.U. Assembly

* Asymmetric unit contains protein and single DNA strand

° In assembly, two proteins bind double-stranded DNA.

pdbe.org EMBL-EBI



The importance of assemblies

* Ferritin
* PDB entry 3r2s

- Symmetry-related assembly

EMBL-EBI



Small molecules

- All molecules mapped to PDB’s Chemical Component
Dictionary

EMBL-EBI Services | Research | Training | About us
Protein Data Bank
in Europe

Bringing Structure to Biology

Chemical Components in the PDB

« Share % Feedback

ATP : Summary

{
. jes Code @ ATP
s One-letter code @ x

Molecule name (2] ADENOSINE-5'-TRIPHOSPHATE

Summary

Atoms Program Version Name

Bands ACDLabs 10.04 adenosine 5'-(tetrahydrogen triphosphate)

In PDB Entries s ic names @ . A ’ '
QopenEye 150 [[(2R,35,4R,5R)-5-(6-aminopurin-9-yl)-3,4-dihydroxy-oxolan-2-

Names OEToolkits - yllmethoxy-hydroxy-phospheryl] phosphone hydrogen phosphate

Descriptors

. Formula @ C10 H16 N5 013 P3
Complete Listing

Formal charge @ 0

Modify Search Molecular weight @ 507.181 Da

Download Links (> Type Program  Version Descriptor
y . 0=P(0)(0)OP(=0)(0)OP(=0) .
(Rf,‘:;ﬂ"ds J SHILES ACDLabs 10.04 (0)0CC30C{n2enclc(nenc12jN)C(0)C30 wwPDB Information
Necinene2n(enc12)[CH]30[CHI(CO[P](0)(=0)0[P](0)}
= HEJ (Stereoisomer) SMILES CACTVS 3341 (=0)O[PI{0)(0)=0)[CHI(O)[CH]30 Atom count @ 47 (31 without Hydrogen)
" OpenEye clnci{c2c(n1)n{en2)C3C(C(C(03)COP(=0)(Q)OP(=0) .
T > smies @ SHILES OEToolkits >0 (0)OP(=0)(0)0)0)O)N polymer type @ Bound ligand
=] Nclnene2n(cncl12)[C@@H]30[C@H](Co[P@](0) Type description @ NON-POLYMER
PDB Links S SRS CACTVS  3.341 (=0)0[P@@](0)(=0)O[P](0)(0)=0)[CB@H](O) Py
[c@H130 Type code HETAIN
Gonorical  Openéve | o (@] 1s modified @ Mo
SMILES OEToolkits Standard parent [
Defined at @ 1999-07-08
[nChI=15/C10H16NS013P3/c1 1-8-5-0(13-2-12-8)15(3-14-5)10-7(17)6(16)4(26-10)1-25-
30(21,22)28-31(23,24)27-29(18,19)20/h2-4,6-7,10,16-17H,1H2,(H,21,22)(H,23,24) Last modified at @ 2011-06-04
IUPAC Inch1 @ (H2,11,12,13)(H2,18,19,20)/t4- 6- 7-,10-/m1/s1
status @ Released
IUPAC InChI key @  ZKHQWZAMYRWXGA-KQYNXXCUSA-N
Obsoleted @

EMBL-EBI




Visualisation

EMBL-EBI



* Where is “my protein” in
this assembly?

How many unique
macromolecules are there
In this complex? G s
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What is the overall shape
of the complex?

Where Is this sequence or N
structure domain in the W A
3D structure? | N

EMBL-EBI



Using iImages to convey information

Where is “my protein” in g
this assembly? i

° How many unique
macromolecules are there
In this complex?

of the complex?

Where is this sequence or ;, .
structure domain in the e SN 7
3D structure? " N\

EMBL-EBI
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How many unique
macromolecules are there
In this complex?

° What is the overall shape
of the complex?

Where is this sequence or f_ .

A By R ” '%)‘}?,j« >
structure domain in the %%1““ %;’/,,
3D structure? N\
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Using iImages to convey information
A B

Where is “my protein” in
this assembly?

How many unique
macromolecules are there
In this complex?

What is the overall shape
of the complex?

° Where is this sequence or
structure domain in the
3D structure?

EMBL-EBI
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[Y) Protein Data Bank in Europe

Image 8 of 12
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EMBL-EBI

Protein Data Bank in Europe

Bringing Structure to Biology

Research Training About us

L. T

Services

‘ Search

PDBe » 2yi7

Structural characterization of 5-Aryl-4-(5-substituted-2-4-

dihydroxyphenyl)-1,2,3-thiadiazole Hsp90 inhibitors.

Source organism: Homo sapiens

Primary publication:

) Co-crystalization and in vitro biological characterization of S5-aryl-4-(5-substituted-

X-ray diffraction
1.4A resolution

Released: 16 May 2012

Model geometry N

C_ 1 e
Fit model/data e ] oeem
Z,

2-4-dihydroxyphenyl)-1,2,3-thiadiazole hsp30 inhibitors,

Sharp SY, Roe SM, Kazlauskas E, Cikotiene I, Workman P, Matulis D, Prodromou C

| PLoS ONE 7 e44642 (2012)
PMID: 22984537

Function and Biology &) Details

Biochemical function: o ATP binding

Biological process: 0 response to stress

Cellular component: o not assigned

Sequence domains:
0 Heat shock protein Hsp30, N-terminal
o Histidine kinase-like ATPase, C-terminal domain
© Heat shock protein Hsp90 family

o Heat shock protein Hsp90, conserved site

Structure analysis &) Details

Assembly composition: homo dimer (preferred)

Entry contents: 1 distinct polypeptide molecule
Macromolecule:

E Heat shock protein HSP 90-alpha

Chain: A 51 Molecule details >

AV )
r,"\
22
Ligands and Environments
2 bound ligands:
S {"L
W ‘L‘}
/ +2
O || ™M
1 x BZ8 1 x MG
No modified residues
Experiments and Validation & Details
Metric Percentile Ranks Value
Riree I u__'__* 0.191
Clasincore Y = o
Ramachandran cctiiors [N _—__gn
Sidechain cctlicrs INE—( e
RSRZ cctlicrs I—_—_ ' e
S e

<, Share i ™ Feedback
Quick links
% 2yi7 overview

o Citations

& Structure analysis

& Function and Biology

& Ligands and Environments
&

Experiments and Validation

@ View
@ 3D Visualisation I
Citati

2 citation in other articles

Volume of Hsp90 ligand binding and the
unfolding phase diagram as a function of
pressure and temperature.
Petrauskas et al. (2013)

@ 1 more

PDB_REDO

The sliders below show the change in
model quality between original PDB entry
and the PDB_REDO entry

|
- =]

Model Geometry
Fit model/data

EMBL-EBI




Asymmetric Unit

Apply

Validation Report

Domain Annotation

Type  Select

Polymer Visual

ype Cartoon

oloring Chain D

HET Groups Visual
Type  Balls and Sticks

Coloxing Element Symbol

Water Visual
Bals and Sticks

Element Symbol

EMBL-EBI




Searching the PDB
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Data out
The problem with the PDB is...

°* | can’t find what | want

* Too many false hits when | search
* CaM, CaM-Kinase, CaM binding protein, Cam-like...

° Results are too complicated

Which lysozyme to use? 47 species!
Which is best?/what is best? >250 ligands

° Redundancy

How many unique human protein structures?

EMBL-EBI i



Searching the PDB made simple

At PDBe we've implemented:

* Auto-complete suggestions

- Facets to narrow down search e o
results =Ll

* Quality presented on search
results

* Four views of results

- Moving away from entry-centricity

pdbe.org EMBL-EBI



EMBL-EEI

Protein Data Bank in Europe

Bringing Structure to Biology

Examples: hemoglobin, BRCA1_HUMAN

PDEe home | Deposition | PDBe services | PDBe training | Documentation | About PDBe

PDBe is the European resource for the collection, organisation and dissemination of data on biclogical macromolecular

structures. Read more sbout PDBe. POPUIar
EMsearch News
Featured structure PDBeFold Events
PDBePISA Training
Stop motion: The muscular system PDBeChem Contact us
Sequence search
LEELETT L PDBe REST API

. . EM resources
The image for May in our 2018 calendar captures a molecular snapshot of one of our

primary groups of organs - the muscular system. Here we discuss the individual
molecules responsible for the large motions of these muscles.

NMR resources

EMPIAR

Coordinate Server

PDB Component Library

Read more. ..

Previous featured structures Latest archive statistics
As of 23 May 2018 the PDB contains 140591 entries
(latest PDB entries, chemistry, biology) and EMDB

News Events contains 6215 entries (latest map releases, latest header
releases, latest updates).

David Blow Poster Prize awarded at BCA University of Cambridge Protein Structure

13 April, 2018 Analysis course

University of Cambridge, Cambridge, UK Tweets by @Poseurope i}
PDBe Explores Art 24 May 2018 n
€2 Protein Data Bank
29 March, 2018 DB @ Jrone
PO e v el e Three Dimensional Electron Microscobpv - How snall toxins could freat pain. This structure,

EMBL-EBI




EMBL-EBI

QXD Protein Data Bank in Europe

Hydrolases (21099) GO:0016787 : hydrolase activity (16113) Int J Hydrogen Energy (5) MAG : N-[(2R, 3R, 4R 55 6R)-6-(hydr... (6384)
Glycosidases, i.e. enzymes hydrolyz .. (3634) GO:0016798 : hydrolase activity, acti... (3749) PEG : DIIHYDROXYETHYL)ETHER (2501)
Hydro-lyases (1683) GO:0004553 : hydrolase activity, hyd. .. (2235) PEG : 2-(2-hydroxyethyloxy)ethanol (2501)
Phosphoric monoester hydrolases (1543) GO:0030305 : nucleic acid phosph... (1925) MAN : (25,35,45,55,6R-6-(hydroxy._.. (2087)
Carboxylic ester hydrolases (1038) GO:0090502 : RNA phosphodiester_.. (775) BMA : (2R,35,45,55 6R-6-(hydroxy._.. (2012)
Carbonic acid hydro-lyase (carbon-.... (845) GO:0042542 < response to hydroge. . (652) FAD : [{(2R, 35 4R 5R}-5-(6-aminopu_.. (1980)
Beta-lactam hydrolase (537) GO:0030501 : RNA phosphodiester_.. (603) ADP : [(2R,35 4R, 5R)-5-(6-aminopu. .. (1892)
Phosphoric diester hydrolases (499) GO:0042744 : hydrogen peroxide ... (590) MAD : [[2R,35 4R, 5R)}-5-(3-aminoca. .. (1239)
Hydrolyzing M-glycosyl compounds (465) GO:0016788 : hydrolase activity, acti... (482) MAP : [(2R,35 4R, 5R)-5-(3-aminoca. .. (1181)
3.4.19.12 : Ubiquitinyl hydrolase 1 (450) GO:0052689 : carboxylic ester hydr... 479) TRS : 2-AMINO-2-HYDROXYMETHY .. (1155)
More... More... More...
Soluble epoxide hydrolase (108) Hydrozoa (365) IPRO27417 : P-loop containing nucl... (4780) Methane Monooxygenase Hydroxyla. .. (1278)
Bifunctional epoxide hydrolase 2 (104) Arthrobacter Hydrocarboglutamicus (68) IPRO17853 : Glycoside hydrolase s.. (2385) P-loop containing nucleoside tripho.... {1196)
Cytosolic epoxide hydrolase 2 (104) Aeromonas hydrophila (42) CL0058 : Glyco_hydro_tim (2139) alpha'beta-Hydrolases (524)
Pyrophosphate phospho-hydrolase (96) Carboxydothermus hydrogenoform... (34) IPRO29058 : Alpha/Beta hydrolasef.. (1862) Phosphorylase/hydrolase-like (285)
4-hydroxy-tetrahydrodipicolinate syn.... (73) Aeromonas Hydrophila (28) CL0028 : AB_hydrolase (1763) Glycosyl hydrolase domain (284)

EMBL-EBI




Hydrozoa (365)
Arthrobacter Hydrocarboglutamicus (68)
Aeromonas hydrophila (42)
Carboxydothermus hydrogenoform... (34)
Aeromonas Hydrophila (28)
Bacillus Hydrophilus Fuscus (£8)
Bacterium Hydrophilum (28)
Froteus Hydrophilus (£28)
Fseudomonas Hydrophila (28)
Aeromonas Hydrophila Proteolytica (25)
More...

EMBL-EBI




Hydrolases (21099)

Glycosidases, i.e. enzymes hydrolyz... (3634)
Hydro-lyases (1683)
Phosphoric monoester hydrolases (1543)
Carboxylic ester hydrolases (1038)
Carbonic acid hydro-lyase (carbon-... (845)
Beta-lactam hydrolase (537)
Phosphoric diester hydrolases (499)
Hydrolyzing N-glycosyl compounds (465)
3.4.19.12 : Ubiquitinyl hydrolase 1 (450)

More...

pdbe.org EMBL-EBI



Query — “Enzyme: Hydrolases”

# EMBL-EBI % Services

JPDBe

Protein Data Bank in Europe

0

SEARCH

Enzyme name : Hydrolases

Filter by :

Latest PDB release

= Entries released this week (1)

revised

Entry Information

+ Entry status (1)

+ Experimental methods (9)

+ Authors (35391)

+ Homo / hetero assembly (2)
+ Assembly composition (8)

+ Assembly polymer count (75)

+ Resolution distribution (1403)

£2 Research

@ About us

& Training

EMBL-EBI Hinxton ~

E jes: hemoglobin, BRCA1_HUMAN Advanced—sfarj:h 7
By
< o
Entries Macromolecules Compounds Protein families

S[:I.'t D';,-' | to 10 of 21099 Sort by ~ 10/page ~

s B
Quality (asc)

O ise in complex with a
Qua“tﬁ" [:dESCJ eased: 24 Jan 2006

Po Model geometry [ e

Fit model/data ]

Release date (asc)

"A‘: \ ’,; Y '\;, }ﬂ'«&'
YL NO
Release date (desc) W?\ s (o
B2% | 5
’-*/&.:4 %i‘ﬁ

EMBL-EBI




Drill down with facets

Latest PDB release < 2 |[ 3 ]..[ 2110 |[ > | Entries 11010 0f 21099 Sort by -~ 10/page ~

+ Entries released this week (1)

D Select all entries on this page

omplex with a X-ray diffraction

2.1A resolution

Released: 24 Jan 2006

e G, Liu J, Peterson MG, Model geometry E [Jom
Fit model/data [ |

Macromolecules
+ Organism superkingdom (4)

= Organism name (921)

+#¥esolution distribu

Release year distri

+ Joumnal (327)

Macromolecules

X with Pro-Gly-Pro X-ray diffraction

ine 1.618A resolution
Released: 12 Mar 2014
Model geometry ] e
Fit model/data [ . |

+ Organism superkin|

= Organism name (

sapiens

© 3D Visualisation

EMBL-EBI



Drill down with facets

# EMBL-EBI % Services #2 Research & Training © About us

Protein Data Bank in Europe Examples: hemoglobin, BRCA1_HUMAN Advanced search | A
. ; =
. y
» g e
, sedback
-
SEARCH
& Download
Enzyme name : Hydrolases

anp | Organism name : Homo sapi

remove a

Enzyme name : Hydrolases

v 10/page ~

Entry Information

+ Entry status (1)
+ Experimental methods (6)
+ Authors (15974) Bound ligands: 1V6 28T YB ACY ZN
+ Homo / hetero assembly (2) © 3D Visualisation . Download files

& Accamhhs ramnncitinn (R)

EMBL-EBI :



Query — “Enzyme: Hydrolases”

# EMBL-EBI % Services #2 Research & Training © About us EMBL-EBI Hinxton ~

Protein Data Bank in Europe E : hemoglobin, BRCA1_HUMAN
PDBE SEARCH
oo
Enzyme name : Hydrolases

Entries Macromolecules Protein families

Compounds
Filter by :

Latest PDB Entries 1 to 10 of 21099

Compounds Protein families

1A Tesolutio
+ Entry status (1) Released: 24 Jan 2006
: Powers JP, Piper DE, Li Y, Mayorga V, Anzola J, Chen JM, Jaen JC, Lee G, Liu J, Peterson MG Model geometry = o
+ Experimental methods (9) Tonn GR, Ye Q, Walker NP, Wang Z Fit model/data _— ] —
+ Authors (35391) J. Med. Chem. (2006) [PMID: 16451069 £
- RS
+ Homo / hetero assembly (2) Source organism: Hepacivirus C&f ¢ : d‘:: M
= ; O ot SR i
+ Assembly composition (8) Assembly composition: protein only structure ':s&\ ’ L
b N \7
Bound ligands: SO4 5EE : o '."50 2
+ Assembly polymer count (75) ’ vgb" ‘12 y &
Y, % s
> 3 t v w 13 J e
4+ Resolution distribution (1403) © 3D Visualisation &+, Download files X 2 23 P

EMBL-EBI




Introducing PDBe-KB

pdbe-kb.org

EMBL-EBI



At the heart of EMBL-EBI resources

Genes, Genomes & Variation

European Nucleotide Archive Ensembl European Genome-phenome Archive
European Variation Archive 1000 Genomes Ensembl Genomes
Metagenomics Portal RNAcentral

Crog, Expression

Array Express Expression Atlas PRIDE

Proteins & Protein Families

InterPro Pfam UniProt

Literature Services
Molecular &

Cellular Structures

Protein Data Bank in Europe
Electron Microscopy Data Bank

Europe PMC

Chemical Biology

ChEMBL ChEBI
Samples, Phenotypes, MetaboLights
& Ontologies
Gene Ontology Experimental Factor Molecular Systems
Ontology Bio Samples BioModels e

Reactome



Integrating structure and other biological data

- Annotating and linking structure through biological information

Chemistry Sequences Variation Interactions Pathways

Information / Resources

ChEBI ENA/UniProt Ensembl ChEMBL/IntAct Reactome

EMBL-EBI i



Change the context of structural data

Proteins Complexes Binding sites

EMBL-EBI



Protein pages Lysozyme C

- Structural context for a given protein
« Initially based on Uniprot ID

« Serving data through a new API

- Data clustered by different sections

« Structure coverage \ o~
| o [ S
« Ligands and binding sites N )

Structures Ligands Interactions

* Protein interactions

* Additional annotations é.:«b [I]

3 149

* Publications Annotations Publications

EMBL-EBI




Protein pages - summary

. (7]
P D B e_ KB > M ed |at0 r Of D NA d a m ag e Representative structures for UniProt Q14676
. . PDB chains with highest coverage and resolution @
checkpoint protein 1

Gene: MDC1

@ Click to view in 3D

Organism: Homo sapiens (Human)
Synonyms: KIAA0170, NFBD1
Uniprot: Q14676 [go to UniProt [ ] (

Biological function: Required for checkpoint mediated cell cycle arrest in response to DNA damage within
both the S phase and G2/M phases of the cell cycle. May serve as a scaffold for the recruitment of DNA
repair and signal transduction proteins to discrete foci of DNA damage marked by 'Ser-139' phosphorylation
of histone H2AFX. Also required for downstream events subsequent to the ... 4= ot [ ]

ellgoto )

> o~ -
s ( ® M—N 0
< [ 2od = [ |
10 2 4 2 250 PDB chain shown: 3k05 B [
Structures Ligands Interactions Functional Publications

UniProt residues 1891 - 2089

annotations Coverage: 10%

EMBL-EBI




Protein pages - summary

P D B e_ KB > M ed iatO r Of D NA d a m ag e Representative structures for UniProt Q14676

PDB chains with highest coverage and resolution @

checkpoint protein 1
‘@ Click to view in 3D

Gene: MDC1

Organism: Homo sapiens (Human)

Synonyms: KIAA0170, NFBD1
Uniprot: Q14676 [go to UniProt [ ] ( )

e Icons highlight structural information related to specific protein

E N > s ARl &

) 4 ) 2, _250. PDB chain shown: 3k05 B [
Structures Ligands Interactions Functlgnal Publications UniProt residues 1891 - 2089
annotations Coverage: 10%

EMBL-EBI




Protein pages - summary

PDBe-KB » Mediator of DNA damage
checkpoint protein 1

Gene: MDC1

Organism: Homo sapiens (Human)
Synonyms: KIAA0170, NFBD1
Uniprot: Q14676 [go to UniProt [ ]

Biological function: Required for checkpoint mediated cell cycle arrest in response to DNA damage within
both the S phase and G2/M phases of the cell cycle. May serve as a scaffold for the recruitment of DNA
repair and signal transduction proteins to discrete foci of DNA damage marked by 'Ser-139' phosphorylation
of histone H2AFX. Also required for downstream events subsequent to the ... 4= [show more] [go to UniProt [# ]
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Representative structures for UniProt Q14676

PDB chains with highest coverage and resolution @

@ Click to view in 3D

e Component indicates PDB coverage and images for those regions
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Protein pages - structures

Overview of structures and domains in the PDB using ProtVista viewer

» Secondary structure
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Protein pages - structures

Overview of structures and domains in the PDB using ProtVista viewer
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e Protein coverage displayed for all PDB structures
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Protein pages - structures

Overview of structures and domains in the PDB using ProtVista viewer

¥ PDB structures (10)
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e Expanded display shows coverage for individual PDB entries.
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Protein pages - structures

Overview of structures and domains in the PDB using ProtVista viewer

¥ PDB structures (10)
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e Clicking on the range allows you to go to that specific PDB entry
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Protein pages - structures

Overview of structures and domains in the PDB using ProtVista viewer

¥ PDB structures (10)
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Protein pages - ligands

Overview of ligands and binding residues in the PDB

Show all molecules from PDB entries containing this protein:

@ Checking this box will show molecules which may not directly interact with the protein.

4 ‘
l | \
#

© 3D view
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© 3D view

co-factor

Q, Found in 7 entries

Q, Found in 5 entries

© 3D view

© 3D view

Q, Found in 7 entries

Q, Found in 1 entry
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© 3D view
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© 3D view

Q, Found in 7 entries

Q, Found in 1 entry
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Protein pages - ligands

Overview of ligands and binding residues in the PDB

Show all molecules from PDB entries containing this protein:
@ Checking this box will show molecules which may not directly interact with the protein.

) COH@ o MAN @ _ NAG @

g N co-factor T Q, Found in 7 entries b /L Q, Found in 7 entries
) Q, Found in 7 entries v - S
& L} :
© 3D view © 3D view © 3D view
e Cofactors highlighted preferentially where present
rL:/J\: — = N
© 3D view © 3D view @ 3D view
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Protein pages - ligands

Overview of ligands and binding residues in the PDB

Show all molecules from PDB entries containing this protein:

@ Checking this box will show molecules which may not directly interact with the protein.

‘_ COH @ MAN @ | NAG @
g N co-factor T Q, Found in 7 entries b /L Q, Found in 7 entries
) Q, Found in 7 entries v - S
z 1 .
© 3D view © 3D view © 3D view
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(fr a rundinsel  ® Other bound ligands listed by number of entries present
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© 3D view © 3D view © 3D view
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Protein pages - ligands

/ JMS @ TLF © f ID8 ©
P = N I ——— p
5@ Q, Found in 1 entry b Q, Found in 1 entry P | Q, Found in 1 entry
® 3D view @ 3D view @ 3D view

¥ Ligand binding sites
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e ProtVista shows location of all ligand binding sites

o Begin to see trend of important binding residues
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Protein pages - interactions

Overview of interaction partners and interacting residues in the PDB

Interaction Partners (21)

This section shows macromolecules observed together with the protein of interest in PDB entries. Click on the images to see the related PDB entries. The interaction partner

is colored blue.

m e.g. Cytochrome

© Search by molecule name, code or PDB id.

S

© 3D view

@ 3D view

Q, Found in 50 entries

[ View page

Q, Found in 50 entries

[ View page

© 3D view

Q, Found in 50 entries

4 View page

Q, Found in 50 entries

# View page

@ 3D view

Q, Found in 50 entries

[ View page

Q, Found in 39 entries

[ View page
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Protein pages - interactions

Overview of interaction partners and interacting residues in the PDB

Interaction Partners (21)
This section shows macromolecules observed together with the protein of interest in PDB entries. Click on the images to see the related PDB entries. The interaction partner

is colored blue.

m e.g. Cytochrome

@ Search by molecule name, code or PDB id.

P0039%6 @ i Po403s @ ) _ Poo4z3 @
Q, Found in 50 entries Q, Found in 50 entries i Q, Found in 50 entries
[ View page 4 View page 4 View page
@ 3D view © 3D view © 3D view
e Shows interaction partner and link to its own protein page
L . L@ Y | il N 2
© 3D view © 3D view © 3D view
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Protein pages - interactions

Overview of interaction partners and interacting residues in the PDB

P00396 © i P04038 @ P00423 @
Q, Found in 50 entries 3 Q, Found in 50 entries Q, Found in 50 entries
[ View page [ View page LI o 4 View page
L.
© 3D view @ 3D view © 3D view
¥ Interaction interfaces
NADH-quinone oxidoreductase ®
1 IIEE mi (Nl N inn ]| IR 10 REEINI N 1n
subunit 3 (Q56223)
Cytochrome c oxidase subunit 1 x
| 1 11 | | i un [
(P00396) " " s ma
Cytochrome c1, heme protein, x
1 1 ] | (N BRIl IN | Hl NIl
mitochondrial (P00125)

e Shows location of all interaction sites
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Protein pages - additional annotations

Adding data from related databases through PDBe-KB collaborations
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Protein pages - try them yourself!

Directly accessible from PDBe-KB.org/proteins
« Try the examples or input your own Uniprot ID or PDB entry

Link to PDBe-KB pages from the search at PDBe.org

[ 3k8b Crystal structure of Turkey (Meleagiris gallopova)hemoglobin at X-ray diffraction
2.3 Angstrom 2.3A resolution
Released: 22 Dec 2009
Ramesh P, Sundaresan SS, Ponnuswamy MN Model geometry Ch
Fit model/data
To be published _ -

Source organism: Meleagris gallopavo =

Assembly composition: protein/protein complex

© 3D Visualisation <. Download files
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