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Molecular Dynamics Simulations

Systemon an energy
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the minimum energy

Crystal structure from the Protonation states are Protein is placed intoa
PDB or homology model. assigned to chargeable periodic box and solvated configuration.
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balance the charge of the
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Starting model

* Why is a starting model important?

* An example where different models led to different results?

PDB id 3pxc PDB id 3pxe
BRCA BRCT BRCA BRCT
protein protein
UniProt: UniProt:
P38398 P38398
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Objectives of this seminar

* Learn where and how to search for a structure
* Understanding the validation metrics
* Assimilate methods to visualise and compare structures

* Use an existing MD frame as an initial structure

EMBL-EBI
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Number of Entries

How many structures in the PDB?

Number of Structures Total number of entries
B Released Annually [ available
250000
200000
o 224572
structures
100000 as of tOday,
10th Sep
50000 lII
FEELLESFFSEES FEL LI EL LS E LS LSS T s\“’@*‘@*"@‘”& SIS
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Important points for selecting the starting model

* What is the resolution for the model?
* Are there any outstanding steric clashes within the structure?
* Assess whether water molecules should be kept in the structure or stripped.

* Are there missing regions / loops of the protein and do they have to be modelled using
another tool?

* What is the conformation of the protein?

* What is the experimental method used to derive the structure?

EMBL-EBI



Important points for selecting the startin

* What is the resolution for the model?
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Important points for selecting the starting model

* Are there any outstanding steric clashes within the structure?

Type Assembly

AsmId  1: Author And Softwar...

Assembly Symmetry

#~ Quick Styles

Default Stylized

@ Components

EMBL-EBI



Important points for selecting the starting model

* Assess whether water molecules should be kept in the structure or stripped.

PDB id 8va0

PDB id 5mnz

EMBL-EBI



Important points for selecting the starting model

* Are there missing regions / loops of the protein and do they have to be modelled using

another tool?

PDB id 1az5

_pdbx_unobs_or_zero_occ_residues.id
_pdbx_unobs_or_zero_occ_residues.PDB_model_num
_pdbx_unobs_or_zero_occ_residues.polymer_ flag
_pdbx_unobs_or_zero_occ_residues.occupancy_flag
_pdbx_unobs_or_zero_occ_residues.auth_asym_id
_pdbx_unobs_or_zero_occ_residues.auth_comp_id
_pdbx_unobs_or_zero_occ_residues.auth_seq id
_pdbx_unobs_or_zero_occ_residues.PDB_ins_code
_pdbx_unobs_or_zero_occ_residues.label _asym_id
_pdbx_unobs_or_zero_occ_residues.label comp_id
_pdbx_unobs_or_zero_occ_residues.label seq_id
2 5 & 1 A GLY 48 ? A 43

5 |

S

41

3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The
first graphic for a chain summarises the proportions of the various outlier classes displayed in the
second graphic. The second graphic shows the sequence view annotated by issues in geometry and
electron density. Residues are color-coded according to the number of geometric quality criteria
for which they contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more.
A red dot above a residue indicates a poor fit to the electron density (RSRZ > 2). Stretches of 2
or more consecutive residues without any outlier are shown as a green connector. Residues present
in the sample, but not in the model, are shown in grey.

e Molecule 1: SIV PROTEASE

2%

" : =
Chain A: 81% 15%
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Important points for selecting the starting model
PDB id 8adt

PDB id 7jwx

* What is the conformation of the protein?

Serine protease 1
UniProt: P00760

EMBL-EBI



Important points for selecting the starting model

PDB id 8va0 PDB id 8vby PDB id 8vI3

underfit

* What is the experimental method used to derive the structure?

EMBL-EBI



Validation sliders: what you need to know

PDBe » 8xi5

Structure of Eastern Equine Encephalitis VLP in complex with the

receptor VLDLR LA3-5
Source organisms:
o Eastern equine encephalitis virus
o Homo sapiens

Primary publication:

[0 The receptor VLDLR binds Eastern Equine Encephalitis virus through multiple distinct modes.

Electron Microscopy
3.4A resolution

Released: 28 Aug 2024
DOI: 0/pdbexis/pdb

Cao D, Ma B, Cao Z, Xu X, Zhang X, Xiang Y

Nat Commun 15 6866 (2024)
PMID: 39127734

Related structures: EMD-38371

Function and Biology £ Details

Reaction catalysed:

Autocatalytic release of the core protein from the N-
terminus of the togavirus structural polyprotein by
hydrolysis of a -Trp-|-Ser- bond.
Biochemical function: o not assigned
Biological process: o not assigned

Cellular component: o not assigned

Structure analysis 5] Details

Assembly composition: hetero icosamer (preferred)

Assembly name: Very low-density lipoprotein receptor and

Spike glycoprotein E1 (preferred)

PDBe Complex ID: PDB-CPX-250800 (preferred)

Entry contents: 5 distinct polypeptide molecules

Ligands and Environments

1 bound ligand:

Caz2+

8xCA

No modified residues

Quick links

# 8xi5 overview

o Citations

& Structure analysis
& Function and Biology

& Ligands and Environments
& Experiments and Validation

© View
&, Downloads

PDB file

PDE header
PDB file (gz)
PDBML

PDBML (ATOM lines)

Assembly 1 (atom only; mmCIF)
FASTA (Entry)

SIFTS XML file with residue-level mappings

Summary,report (PDF)

Experiments and Validation £ Details
Metric Percentile Ranks Value
Clashscors I —
Ramachandran outliers I 0
Sidechain outliers NN ] M 0%

PDB format is not
being supported any
longer

mmCIF format is the
new ‘master’ format!

More info on the mmCIF
format -
https://mmcif.wwpdb.org/d
ocs/user-quide/quide.html

EMBL-EBI :



https://mmcif.wwpdb.org/docs/user-guide/guide.html
https://mmcif.wwpdb.org/docs/user-guide/guide.html

Validation sliders: what you need to know

« Overall quality of a specific structure can be assessed

« Overall assessment of the quality of the modelling of the structure compared to a
number of key validation metrics

* Includes both geometric validation and fit of the model to the experimental data

PDB id 2xhh PDB id Sovo PDB id 3Inn

a " Metric Percentile Ranks Value
Metric Percentile Ranks Value Metric Percentile Ranks Value
Rfree I (.337
Rfrec I 0.182 Rfree I 0.169
P ~OTe — 49
Clashscore IS 1 Clashscore I—( S Clashscore 9
Ramachandran outliers IS 0 Ramachandran outliers I 0 Ramachandran outliers S 1036
Sidechain outliers IS 0 Sidechain outliers I M 3.9% Sidechain outliers I 7.7
RSRZ outliers I 0 RSRZ outliers IS i 0.8% RSRZ outlicrs I 1] _____ FRU
Better Worse Better Worse Betser
Brer
Drer

High quality Medium quality Low quality

EMBL-EBI



Validation sliders: what you need to know

measures correlation PDB id 8va0
between observed — p — -
structure factor \ etric ercentile Ranks alue
amplitudes & those - I 1
calculated from the Clistiscors I X
model
Ramachandran outliers [N 0
Sidechain outliers IS I 0.6%
RSRZ outliers I A 3%
Worse Better
Rfree i ncre ase l Percentile relative to all X-ray structures
= I 't |] Percentile relative to X-ray structures of similar resolution
quality

decrease
Rfree is specific for X-ray diffraction entries

EMBL-EBI



Validation sliders: what you need to know

quantifies the
number of close
contacts between R — " D 0047
atoms per thousand

Metric Percentile Ranks Value

atoms of a structure L s
Ramachandran outliers IS 0
Clashcore Sidechain outliers IS 0.6%
increases = RSRZ outliers “-Z _B”r 13%
qu al |ty EE— X-ray structures
d ecreases [ Percentile relative to X-ray structures of similar resolution

EMBL-EBI i



Validation sliders: what you need to know

A standard residue is

identified as a Ramachandran
outlier if the combination of Metric Percentile Ranks Value
backbone ¢-y torsion angle Rfree )

values is unusual
Clashscore Y

Ramachandran outliers)

Sidechain outliers INNENEE

Worse Better
Ra m ac h a n d ra n . Percentile relative to all X-ray structures
outl ie rs : n Percentile relative to X-ray structures of similar resolution
higher quality

EMBL-EBI &



Validation sliders: what you need to know

5[2?1I;jeasrzn:(§s?§l:(;ir:|t'13gePIODfB Metric Percentile Ranks Value
structure with side chains Rfree )
whos_e tO{’SIOI.’l angle. Clashscore IS
combination is considered
to be an outlier Qmachandran outliers NN
Sidechain outliers
Worse Better

. .
s I d ec h al n . Percentile relative to all X-ray structures
outl ie rs : n Percentile relative to X-ray structures of similar resolution

higher quality

EMBL-EBI &




Validation sliders: what you need to know

Metric Percentile Ranks Value
Rfree (] D (247
Quantify deviation of Clashscore IS b
bond angles and bond
0

lengths in standard Ramachandran outliers [

residues of a PDB Sidechain outliers NN 0.6%
structure
S 3%
Worse Better

. Percentile relative to all X-ray structures

[] Percentile relative to X-ray structures of similar resolution

Low number of
RSRZ outliers =
higher quality

EMBL-EBI ]



Data quality for EM structures

Atom inclusion

1.0{ ————

o
o]
L

- Backbone atoms
All non-hydrogen
atoms

- Recommended contour
level 1.0

o
(=)}
1

Fraction of atoms inside the map
o
ey

o
N
L

o.o L T T T
-2 -1 0 1 2 3 4 5
Contour level

At the recommended contour level, 98% of all backbone atoms. 91% of all non-hydrogen atoms,

are inside the map.

Displays graphically the
fraction of atoms that fit
within the map at different
map contour levels

Also displays the
recommended contour
level for this map, as
provided by the depositor
at deposition.

EMBL-EBI




Data quality for EM structures

PDB id 6hjq

Contour level 0.2 Contour level 1 Contour level 2

Comparison of the map model fit at these different contour levels gives an indication of how changes in
the contour level affect the apparent fit of atoms within the map.

EMBL-EBI



Data quality for EM structures

It is important to understand the concept of global vs local resolution for cryo-EM structures

A) PDB id 5vn8
8 1@ ovn Q-score: calculated directly from map values around an

atom’s position

PDB id 5vn8

1.0

e
> RAAS -
N S LT "}r;:‘: AN,
N ey
23Xy %"‘b‘ :_‘ 2
. ;/ A’%;
Vilas, J.L. et al. Local resolution estimates of ; ;«/,
cryoEM reconstructions. Curr Opin Struct Biol. & 4 5
2020, 64:74-78 W <00
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Data quality for EM structures

Higher Q-score values reflect better resolvability

PDB id 8fd5 PDB id 9ikc

2 Average
Average Evaluation bar
wm Evaluation bar mm_ vele
value
al 0.763
[ ;
Q- soe ' ® i ]
P IS 0006 Worss Be
score Jorse Better gike

8fd5
’ : Percentile relative to EM structures of £ 1 A 0 : Percentile relative to all EM structures

. : Percentile relative to EM structures of +1 A <> : Percentile relative to all EM structures

https://www.ebi.ac.uk/emdb/ EMBL-EBI



PDBe-KB: Comparing structures in the PDB

| I Search I

Publications

EgtB-IV from Crocosphaera subtropica, an ergothioneine-
biosynthetic type IV sulfoxide synthase in complex with N,N-
dimethyl-histidine

[ 8vil

summary

Organism:

Ireland KA, Davis KM

Structure (2024)

Source organism: Crocosphaera subtropica ATCC 51142
Assembly composition: protein only structure

Bound ligands: FE AVI CL EDO NA

Assembly name: Sulfatase-modifying factor enzyme domain-containing protein (Preferred)
search this complex Q

PDBe complex ID: PDB-CPX-247958 (Preferred) search this ID Q

eamvs]

© 3D Visualisation . Download files

Uniprot:

Biological function:

Ligands Similarity

Sulfatase-modifying factor enzyme domain-containing protein

Crocosphaera subtropica (strain ATCC 51142 / BH68)
(Cyanothece sp. (strain ATCC 51142))

BIWTS6 got

Catalytic activity: undefined go to UniProt &

Click on the icons below to view the relevant page:

Feedback &

Representative structure for UniProt BIWTS6

PDS chain with highast data qualiy, coverags and best resolution @

| N

PDB chain shown: 8vih B goto PDBe &

UniProt residues 1

Coverage: 97%

3D view of superposed structures for region 1

X

Annotations

AR

2
Publications

a 8
Structures Ligands
‘ Download l | Download I

structures ligands

https://www.ebi.ac.uk/pdbe/pdbe-kb/

PDBe-KB
selects the best
representative
structure based
on the PDB
chains with
highest data
quality,
coverage and
resolution



https://www.ebi.ac.uk/pdbe/pdbe-kb/

PDBe-KB: Comparing structures in the PDB

Interactions  Annotations  Similarity  Publications ~ Feedbackef
Download View

Structures and Domains
Tz 2
The visualisation below shows information on protein structures covering various regions
. . of the sequence, domains (Pfam, CATH, SCOP and InterPro), known secondary structural
Serine/threonine=prote .icpenss content and predicted intrinsic flexibility of the protein. It also shows all the

theoretical structures available for this protein.

Summary  Structures  Ligands
Summary Structures L

Gene:
Organism:
Synonyms:
Uniprot:

Biological function:

(.

PDB Chain shown: 5gpg B

s satem e mensmennne. NELPS HIWWW.€bi.@c.uk/pdbe/pdbe-kb/

Help: Click on any PDB and Other Structures segment (i.e. coloured box) on the ProtVista sequence feature view

UniProt numbering for residues, not PDB numbering.

u o o elo an 1o ke o
G o 9 )’ 2549
1o 200
~ PDB Structures (50)

Click on the icons below t savg B E 17 x -
© adri Ed 1454 i
All the PDB EmE
i i smau 5] B 224 *

entrles Wlth 0 suen B8 i - RLURRETRL S RRVER | LU0 B [FEIE ’

» Secondary structure variation & [ILIVAIRIE  BHINIE] II‘I 1 I]] LR

this protein T =

Pl | EE——
EMBL-EBI



https://www.ebi.ac.uk/pdbe/pdbe-kb/

PDBe-KB: Comparing structures in the PDB

Structure clusters P62942 (1 100 o N Structure Tools
= Selectsegment 1(1-108) ® | @ Components
> l Cluster 1 104 chai 9, Chain
N g AlphaFold Structure @ -
Sea
b | 15 craina ® " | O AlphaFold Structure Opacity
» I 1d7h chain B ® 2 pLDDT less than [ )
»  8er7chainE ® Opacity [ ]
b | 104 crana @ O AlphaFold PAE
» I 2ppo chain A
* | 1d6ochain A
*» | 2ppn chain A @
¢ | 7ult chain B
»  6yf0cha @
» 1bkfchain A @
. l c 2

Expected position error (Angstrms)

O AlphaFold Superposition

Entry RMSD (A)
8x6p chain A 037
1ft chain A 131

¥ Measurements

+ Add

# Export Models

Structural
clusters of the
protein

https://www.ebi.ac.uk/pdbe/pdbe-kb/  empL-EBI %
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PDBe-KB: Comparing structures in the PDB

PDB id 1az5

X -

¥ PDB Structures (5)

x
1azs 2A

x

© 1ytj 2.5A
x

yti 2.2A
x

9 1tew 2.4A
x

9 1siv 2.5A

Secondary structure variation

» Processed proteins

» Domains

200 0o I o0 e 1000 1200 1400,

500 600 700

Type: PDB map

GLYS.

1az5 Best Chain A

Other : I Observed Unobserved Conflict

Secondary structure variation : Helix Loop Strand

Flexibility predictions : mmm nma MM DynaMine

EMBL-EBI



Serine/threonine-protein kinase mTOR (P42345)

Download View

Structures with Ligands 3D view of superposed ligands
Ligand Annotations

Ligands and Environments

Directly Interacting Ligands (23)

in the PDB

All Ligands (28)

structures

This section, by default, shows ligands observed directly bound to the protein of interest,
if such ligands are available. Click on the checkbox below to see every ligand from all PDB
entries (some may not directly interact with the protein). If there are no directly
interacting ligands, all ligands will be shown by default. Click on the images to see the
related PDB entries. For ligand binding residues, see the sequence viewer at the bottom.

[ wosTTOL HExs

Ligand-binding Residues

The visualisation is using UniProt numbering for residues, not PDB numbering.

Filter the ligand: Show all ligands from PDB entries containin

Filter by moleculs name, code or PDB id Help: Checking this box will show ligands which may not
Legends: M Annotated small molecules . . , . , " . . . . - .
u 200 400 800 800 1,000 1200 1.400 1,600 1,800 2,000 2,200 2,400
M other small motecules G o e 1 2549
1000
HP & RAP 3,
i Found in 10 PDE entries of drug-like
;i e inding i
J~, ]\ Found in 9 PDB entries of L'gand mnd ng s“es
® -
©® ADP mm n
ARD & XYU & %
Found in 2 PDB entries of Foundin 2 PDE entries ® AGS nn Il
x
® ATP mm n
x
® Xz29 mm n
x
® P2X [T X

VI UL I SIuUTS & 2T

all the ligands observed in tne
same PDB entries as this protein

Click on the icons below to view the relevant page:

Coverage: 86%

3D view of superposed structures for region 1

https://www.ebi.ac.uk/pdbe/pdbe-kb/

o~
L e o m
I [ 1=
50 28 15 113 722
Structures Ligands Interactions Annotations Similarity Publications

Download I Download Download I
3D view of superposed 3D view of suj
structures r#ﬂgerpnsed

EMBL-EBI



https://www.ebi.ac.uk/pdbe/pdbe-kb/

PDBe-KB: Comparing structures in the PDB

Structure clusters PA2345 (1-2114)
Select Segment  1(1-2549)
» l 6DCu A ( Reprasentative @
- l Cluster 2 2 chains

, l 5h64 D ( Representative @

Download

Download I

3DMW

R

all the ligands superposed
on this protein

0P ® O

&

IHP @
X6K @
ADP

MGF @
17G @
p2X @
AGS @

i AlphaFold Structure Opacity

PLDDT less than L]
Opacity o 02

i AlphaFold PAE

Aligned residue

Scored residue

e —
0 5 10 15 20 25 30
Expected position error (Angstréms)

i3 AlphaFold Superposition

Entry RMSD (A)
6bcuchainA | 2.10
TpeBchainA | 656

5h64 chain D 1224

¥, Measurements

+ Add =

oe-kb/



https://www.ebi.ac.uk/pdbe/pdbe-kb/

PDBe-KB: Comparing structures in the PDB

Serine/threonine-protein kinase mTOR (P42345)

Macromolecular Interactions Download
Structures of Complexes I i
Interacting Partners (15) ‘ niProt P42345
nd best resolution @
This section shows macromolecules observed together with the protein of interest in PDB entries. Click on the | Interface Annotations
images to see the related PDB entries. The interaction partner is colored blue. Interface Residues

The visualisation is using UniProt numbering for residues, not PDB numbering.
Filter the molecules:

er by molecule name, code or PDB id.

e o e 1] 200 ado o0 alo 1,600 1.200 1400 1,600 1,800 2600 2200 2400 __ll
1 2549

In the gallery below, the structure of the protein of interest (i.e. the protein this page focuses on) is colored grey, while the

interaction partner (i.e. the macromolecule the gallery item focuses on) is colored blue. o

¥ +,
P42345 (self) & Q9BVCA L. ~ Interaction interfaces

in 10 PDB entries of Found in 26 PDB entries &f

“— ® Serine/threonine-protein kinase mTOR (sel *
) (P42345)

e i

Q8N122 Q8TB45 & I
Sty - = Regulatory-associated protein of mTOR (Q *

X - DB entrie: B entries 1rm Tl
4 Found in 10 PDB entries o - F n 7 PDB entries o aN122)

‘“‘W
View protein page s View protein page A =0 3
 DEP domain-containing mTOR-interacting * I o -

s for region 1

[ X4 g = Be8 AR

50 28 15 113 722
Structures Ligands Interactions Annotations Similarity Publications

https://www.ebi.ac.uk/pdbe/pdbe-kb/

| Download I | Download I ’ Download I

all the macromolecular interaction partners EMBLER
observed in the same PDB entries as this protein



https://www.ebi.ac.uk/pdbe/pdbe-kb/

PDBe-KB: Comparing structures in the PDB

Summary Structures

Ligands Interactions Annotations Similarity Publications

Serine/threonine-protein kinase mTOR

Gene:
Organism:
Synonyms:
Uniprot:

Biological function:

MTOR

Homo sapiens (Human)
FRAP, FRAP1, FRAP2, RAFT1, RAPT1
P42345 go to UniProt

Sering/threonine protein kinase which is a central
regulator of cellular metabolism, growth and survival in
response to hormones, growth factors, nutrients, energy
and stress signals (PubMed:12087098 ,
PubMed:12150925 &, PubMed:12150926 o,
PubMed:12231510 &, PubMed:12718876 =,
PubMed:14651849 &, PubMed:15268862 o,
PubMed:15467718 &, < [show more] go to UniProt &f

Click on the icons below to view the relevant page:

Feedback &

What's new

Representative structure for UniProt P42345

DB chain with highest data quality, coverage and best resolution @

)

®
®

(TR T Y I

PDB chain shown: 7pe7 A goto PDBe &
UniProt residues 1 - 2549
Coverage: 86%

[z
(o

2 o

oy an

50 28 15 113 722
Structures Ligands Interactions Annotations Similarity Publications
| oownoaa | | vowneas | [ oownoss |

3D view of 3D
_

partners (pdbekb.org/partners)

https://www.ebi.ac.uk/pdbe/pdbe-kb/
partners

+

Annatations type:
I Sphysical parameters
[ —
W Froen binang stes
W Frotensizomane
Evoutonay conserves

additional annotations derived from PDBe-KB

= Loatlat | Tl © Esfi — Esri, Dol orma, NAVTEQ

34 Data resources contributing annotations to PDBe-KB from 1 3 countries

EMBL-EBI



http://pdbekb.org/partners
https://www.ebi.ac.uk/pdbe/pdbe-kb/partners
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PDBe-KB: Comparing structures in the PDB

Summary Structures

Serine/threonine-protein kinase mTOR

Gene:
Organism:
Synonyms:
Uniprot:

Biological function:

Click on the icons below to view the relevant page:

Ligands

Interactions Annotations

MTOR

Homo sapiens (Human)

Similarity Publications Feedback &

Representative structure for UniProt P42345

PDB chain with highest data quality, coverage and best resolution @

(]

®

FRAP, FRAP1, FRAP2, RAFT1, RAPT1

PA2345 go to UniProt of

Serine/threonine protein kinase which is a central
regulator of cellular metabolism, growth and survival in

response to hormones, growth factors, nutrients, energy

and stress signals (PubMed:12087098 =,

PubMed:12150925 &, PubMed:12150926 =,
PubMed:12231510 &, PubMed:12718876 =,
PubMed:14651849 &, PubMed:15268862 =,

https://www.ebi.ac.uk/pdbe/pdbe-kb/

PubMed:15467718 d, + [show more] go to UniProt o I T S B

PDB chain shown: 7pe7 A go to PDBe &
UniProt residues 1 - 2549
Coverage: 86%
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PDBe-KB: Comparing structures in the PDB

Summary Structures Ligands Interactions Annotations Similarity Publications Feedback &

Representative structure for UniProt P42345

PDB chain with highest data quality, coverage and best resolution @

Serine/threonine-protein kinase mTOR

Gene: MTOR

Organism: Homo sapiens (Human) ©
Synonyms: FRAP, FRAP1, FRAP2, RAFT1, RAPT1 -
Uniprot: PA2345 go to UniProt &

Biological function: Serine/threonine protein kinase which is a central

regulator of cellular metabolism, growth and survival in

https://www.ebi.ac.uk/pdbe/pdbe-kb/

response to hormones, growth factors, nutrients, energy
and stress signals (PubMed:12087098 =,
PubMed:12150925 &, PubMed:12150926 =, b
PubMed:12231510 &, PubMed:12718876 &,
PubMed:14651849 &, PubMed:15268862 =,
PubMed:15467718 &, 4 [show more] go to UniProt &

I T I N
PDB chain shown: 7pe7 A go to PDBe &
UniProt residues 1 - 2549
Coverage: 86%

3D view of superposed structures for region 1

Click on the icons below to view the relevant page:
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Struitoures Ligza?lds Interzi!ions Annotations SimiiT:rin Publ?czazlions
T I /N TN primary PDB publications, publications

3D view of superposed 3D view

from UniProt and other reviews
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3D-Beacons: Finding computational models

e The 3D-Beacons NetworklP! provides standardised access to both
experimentally determined and predicted protein structures

e Itis an open collaboration between many model providers:

o PDBe
o  SWISS-MODEL https://3d-beacons.org

o  AlphaFold DB
o Genome3D

o SASBDB

o AlphaFill

o ModelArchive

o  Protein Ensemble Database

EMBL-EBI


https://3d-beacons.org

3D-Beacons: Finding computational models

e You can access data and their descriptions in a standardised format

o  Where are the models (i.e. URLS)?

o  What is the overall quality of a model?

)

Standardised
meta-information

Il

o  What is the context (i.e. metadata)?
m Species?

m Gene?

3D-Beacons Hub API

m Sequence identifier?

3D-Beacons Users and Services

https://3d-beacons.org
EMBL-EBI


https://3d-beacons.org

3D-Beacons: Finding computational models

Search by UniProt or sequence

SPDBe-KB
3D - Beacons Network Home API Documentation Collaboration

UniProt accession v Find structures by UniProt accession

UniProt accession s:  P38398 P01308

Sequence search

The 3D-Beacons Network provides unified programmatic access to
experimentally determined and predicted structure models.

https://3d-beacons.org
EMBL-EBI i
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3D-Beacons: Finding computational models

P38398 (BRCA1_HUMAN) - 64 Structures available

Information

Protein Breast cancer type 1 susceptibility protein Go to UniProt '
Gene BRCA1

Source organism Homo sapiens

Biological function E3 ubiquitin-protein ligase that specifically mediates the format

polyubiquitin chains and plays a central role in DNA repair by fa:
responses to DNA ... Show more

32 0
Experimentally Determined Conformational Ensembles
Structures

https://3d-beacons.or

()

000!
Experimentally determined (31)
© poBe I
© poBe [2]"
© poBe 2"
"
© PDBe ';| 'Z‘ =
Template-based (3)
E"
1
® ="
2"
"
© MogelArchive :

© ModelArchive

Providers : mmm PDBe mmm SWISS-MODEL mmm AlphaFold DE mmm AlphaFill mmm ModelArchive
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Starting model from a MD simulation: MDposit

« open platform designed to provide web access to atomistic molecular
dynamics (MD) simulations

« Possible to search simulations by title, authors or group names

- Download trajectory files and extract structures where the protein is solvated,
energy minimized and ions added & continue the MD.

https://mdposit-dev.mddbr.eu/

bioeXcel (C ﬁ:‘i’c.,mp - IRo,, (@ Fiurnzm Binain, Projsot § EBRAINS WQ‘QBK EMBL-EBI &
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Starting model from a MD simulation: MDDB

The MDDB Project

Your gateway to comprehensive molecular
dynamics data

At MDDB we are harnessing decades of cutting-edge computational resources to build a

unified database that compiles and organises all data generated by molecular dynamics
simulations. By making these data accessible to a wider scientific community, we hope
to drive new research and discoveries in fields such as biochemistry, pharmacology, and

personalized medicine.

ABOUT

« unified database for MD simulations
multidisciplinary consortium for validated MD simulations httos://mddbr.eu/
« EU horizon project including 7 partners and lead by IRB Barcelona

e LR Research”

WS Barcelona ) UNIVERSITY OF EPFL
= Samercomput #, hostrum [ EPF
RB @ Conter 0 : ®® biodiscovery OXFORD pE:le{e(e|nn)

Centro Nacional de Supercomputacion .j Centre Eurapéen de Calcul Aoique et Moléculire
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MDDB Objectives

)

" Asset: @
Findable @ == /Ownersh\p
X" s @ Capacity
s IR\ 2
i \ \ = %
= i\ Data ®

Define and promote Design the technical
Establish FAIR good practices for the infrastructure for a
principles for MD data |generation and analysis | general repository for
of trajectories simulation data

Design a sustainability
and governance model
for MDDB

Funded by
the European Union MDDB received funding from EU’s Horizon Europe programme under grant agreement 101094651

EMBL-EBI




Conclusions

Selection of the correct starting model is extremely important for a successful
MD simulation

You should be careful of several factors, such as the protein conformation,
missing loops, presence of ligands, etc.

It is also important to be aware of the resolution and experimental
technique used to derive the structure

PDBe-KB & 3D Beacons are useful resources to compare protein
structures across experimental and computational models.

EMBL-EBI



Stay in touch

https://www.ebi.ac.uk/pdbe/

@PDBeurope

Protein Data Bank in Europe (PDBe)
@ProteinDataBank
proteindatabank

EMBL-EBI &
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Feedback

https://tinyurl.com/PDBe-bioexcel



https://tinyurl.com/PDBe-bioexcel

Data quality for EM structures

9.1 Map-model overlay (i)

e o

Displays graphically the
fraction of atoms that fit
within the map at different
map contour levels

Also displays the
recommended contour
level for this map, as
provided by the depositor
at deposition.
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