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What is it all about?

Data reuse
DNA replication complex

EMD-13619

Saleh et al (2022) Nat Comm

EMDB

Archiving
DNA histone complex

EMD-18778

Wapenaar et al

Verification
Antigen presentation

EMD-45166

Notti et al (2024) bioRxiv



What is it all about?

EMDB

Facilitate the 

scientific review 

process

Every published 

structure must 

be findable Data has value 

beyond the 

primary 

scientific 

conclusions

Data reuse

Archiving

Verification



EMDB @ EMBL-EBI

Sanja Jack

Lucas Neli

Zhe

Amudha

2024: EMDB Team

Miao



Outline

The EMDB The wwPDB Deposition Validation



Related archives

EMPIAR-11531

EMD-11377

Bridges et al (2020)
PDB: 6ZR2

Matthew Hartley

Also, Bioimage Archive
Kyle Morris Sameer Velankar

Also, AlphaFoldDB

Mitochondrial

respiratory

complex



Information encoding

What is cryoEM density?

• Coulomb potential map

What is encoded in density?

• Atomic positions

EMD-11377: Bridges et al (2020) Nature Communnications



Methodologies

Double-PBS-PSII-PSI-LHCs 

megacomplex

EMD-33658 (You, 2023)

Single Particle Subtomogram Averaging Helical Reconstruction

MicroEDTomography

Proteinase K

EMD-40351 (Gilman, 2023)

Actin 1

EMD-41583 (Hvorecny, 2024)

Mitochondria from cryo-FIB

EMD-43049 (Fry, 2024)

Apoferritin

EMD-16032 (Obr, unpublished)

Credit: Jack Turner



EMDB holdings

EMD-11377

EMD-11377: Bridges et al (2020) Nature Communnications
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Getting there…
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Global partnership on archiving 

Archive becomes structured by:

OneDep deposition 

&

EMDB pipeline

Curation procedures are:

Shared across wwPDB

Metadata model is:

Shared across wwPDB

Deposition

Curation

Deposition

+ PDBchina



10 year projections

2,110
3,365

5,546
9,750

18,053
31,541

43,204

76,686

137,494

4 5 8 10 12 12 21 21 34 47 73 86
118141

203
262

331

442

577

766

0

200

400

600

800

1,000

1,200

100

1,000

10,000

100,000

1,000,000

A
v
e
ra

g
e

 e
n
tr

ie
s 

re
le

a
se

d
 p

e
r 

w
e
e
k

N
u
m

b
e
r 

o
f 
E

M
D

B
 e

n
tr

ie
s 

(l
o

g
)

Year

Total EMDB entries Projected total archive entries

Average entries released per week Current date



Automation and efficiency

Deposition

Deposition

Curation

At your service
Hsp90 chaperone

EMDB-23004

Noddings et al (2022) Nature

Archiving

Improving OneDep experience

- ORCID login (delivered)

- Upload code redesign

- Deposition files

- Deposition API

Improving curator efficiency

- Automated curation checks

- Automated data quality advisories

Improving archiving and release efficiency

- Upgrade global file synchronisation (delivered)

- Archiving pipeline redesign
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OneDep

• Try a deposition without submitting

Why?

• Note the info you need to record 
before doing the experiment / 
collection / processing

• Know where your experimental / 
collection / image processing 
metadata is stored

Why?

• There is a lot of information in there

• We are working with the community 
on harvesting of metadata for 
deposition

Advice



Further unsolicited advice

Save a bit of energy for the last milestone , or pack snacks



Deposition - Types

Map Only Model Only Map + Model

All Methodologies
All methodologies 

except Tomography
All methodologies 

except Tomography

Must have associated map!

EMD-16202

EMD-29854

7X93

7YK8

EMD-29837

EMD-14492

Credit: Jack Turner



Deposition – Brain Page

Credit: Jack Turner



Deposition – Composite Map

• Composite map:

Generated by combining
multiple focused refinements

• Focused refinement:

A refinement focused on an
area of map

• Consensus map:

A refinement of the whole map
without focusing on any region

Section 1.3 of EMDB Policy 

EMD-18496

Composite 

map

EMD-18501

EMD-18500

Focused 

refinements

EMD-18502

EMD-18503

EMD-18504

Consensus 

map

EMD-18499

Credit: Jack Turner



Deposition - ORCID Login

Credit: Jack Turner



Deposition – File Upload Page

Credit: Jack Turner



Deposition – Deposition Interface

Credit: Jack Turner



Deposition - mmCIF file

https://mmcif.wwpdb.org/

Credit: Jack Turner

When you’re finished this is where all the data you entered ends up.

mmCIF is a metadata file format and holds atomic coordinates.



Deposition – Common advisories

• Sequence: full sequence, including unmodeled.

• Primary map: represent the map you modelled into.

• Additional maps: maps that supported your modelling.

• Half-maps: unmasked, unfiltered and unsharpened.

• Maps/models: same coordinate space and overlay.

• Defocus: nanometres, provided as positive values.

• Please reach out if you wish to deposit variability analysis data
(cryoDRGN, 3Dflex, etc)



• What about density modified maps? AI/ML or otherwise

• Personally, I view these maps as assisting modelling i.e. additional maps

• Validation should be run against the unmodified primary map

• So, although density modified maps can help modelling the primary map should still
support and validate against the model



EMDB Deposition Summary

• Five methodologies

• Single Particle

• Subtomogram Averaging

• Helical Reconstruction

• Tomography

• Electron Crystallography

• Composite map depositions must follow 

section 1.3 of EMDB Policy

• ORCID Login

• mmCIF files are metadata files

Credit: Jack Turner



Nearly there…
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Map

• Validate resolution: FSC, visual inspection

• Is there anisotropy: 3DFSC, FSO, visual inspection

• Assess resolution range: Local resolution

• Look at the map, is it consistent with the resolution and being isotropic?

Model

• Validate global model fit: map-model FSC, CCC

• Validate map-model fit per residue: Many tools available

• Validate model stereochemistry: Molprobity etc



Any structure that is published in the literature must be archived

The wwPDB does not enforce depositor data quality standards

This is for the scientific review process

Make information to the scientific community so it can self-regulate data quality

Community Scientist Reviewer



Scientist

• You want your data to support your scientific conclusions

• You want your data to stand the test of time

• Look at your map

• Do the features you see support the resolution that your refinement 
claims?

• Look at your model in your map

• Is there sufficient information in your map to support what you are 
modelling?



Renaud et al (2018) Nature reviews drug discovery

Employer:

Look at every residue in your structure.

Scientist:

But my structure has 7,536 residues.

Employer:

“This is the way.”

Scientist:

But I solved 42 of these structures

Employer:

….



Provide a service to scientific review

Pre-publication

wwPDB validation reports

map

model
Reviewer



Validation reports: map assessment

Qualitative map assessment Quantitative map assessment

Look at these reports, they are likely to be the first thing a reviewer sees!



Validation reports: map assessment

Quantitative model assessment Quantitative map-model assessment

Look at these reports, they are likely to be the first thing a reviewer sees!



Provide a service to scientific review

Post-publication

Website entry pages with validation

Community



Provide a service to scientific review

Additional 
validation 

information

Entry page 
validation tab

wwPDB 
validation 

reports

Tier 1

Tier 2

Tier 3



Validation: maps

Author provided FSCs

Implementing better EMDB 
provided masked FSC for 
comparison



Model depositions
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Model depositions
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Model-map FSC
Kyle Morris

Implementing model-map FSC



Q-score

Pintilie et al (2020) Nature Methods



Validation: models

Read about the Q-score method here: Pintilie, G., et al. (2020). Nature Methods.



In production on website

• New evaluation bar (live)

• Based on entry average of 
per-residue map-model q-
scores

Validation: models



In production on website

• Validation visualisation

Validation: models



Validation: models



We made it!
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Map re-use

2024: Cryo2StructData
Giri, N., et al. (2024). Nature: Scientific Data.

2024: ModelAngelo
Jamali, K., et al. (2024). Nature.

2024: Blush algorithm in Relion
Kimanius, D., et al. (2024). Nature Methods.

2023: CryoRes
Dai, M., et al. (2023). JMB.

2021: DeepEMhancer
Sanchez-Garcia, R., et al. (2021). Comm Biol.

2019: crYOLO
Wagner, T., et al. (2019). Comm Biol.

Biological reuse
DNA replication complex

EMDB-13619

Saleh et al (2022) Nat Comm

Map data reuse



Model re-use

Experimental 

structures

Prediction

>200,000

(10% from EM)

~200,000,000



Good luck in your projects

See you in archive soon

Write to us from inside OneDep or email, if you need help during deposition:

emdbhelp@ebi.ac.uk

deposit-help@mail.wwpdb.org

mailto:emdbhelp@ebi.ac.uk
mailto:deposit-help@mail.wwpdb.org


Acknowledgements

Amudha

EMICSS & 

EMHarvest
developement

Miao Ma

Biocuration

Jack

Biocuration, 
scientific 
programming, 
cryoEM specialist 

Neli

Operations, 
website, back-
end

Lucas

OneDep
developer

Sanja

OneDep
Project lead

Zhe

Validation 

developer

The Electron Microscope Databank

@emdb_empiar

@EMDB_EMPIAR

EMDB citation
The wwPDB consortium. (2023). "EMDB—the Electron Microscopy Data Bank." NAR
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This is the end
Jim Morrison



Fourier Shell Correlation

12 8 5
4

3

Particle images

Half-set 1 Half-set 2

Performed automatically at every step of refinement
Should be carefully checked by a human at the end of refinement

Can be useful to check in local areas

Kyle Morris



Anisotropy
Kyle Morris

EMD-31494



Local resolution
Kyle Morris

EMD-8117
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