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Growth of EM Entries
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How to deposit/retrieve EM data

:PDB 5~ IDB)
® PDB Archive @wwPDB centers
e Coordinates

e Structure Factors
* Information about the experiments (meta data)

® EM Database @MSD-EBI :Eii B
* Maps +

* Slices, Masks, Structure Factors, Layerlines, Images,
Fourier Shell Correlation Curve

* Information about the experiments (meta data)



Two deposition steps?

-

| could DO more experiments
if it were easier to
ARCHIVE them...




Archiving Meta Data

Example:
® T4 bacteriophage baseplate
® PDB 1TJA, EMD 1086

Total EM-related meta data items =78




Two retrieval steps?
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How can | look at the EM map
AND coordinates of this molecule
together?
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Typical EM data Viewing Problems

Map has Map is in different
incorrect scale reference frame

EMD_1060 1UE2

EMD_1106

Rice Dwarf Virus Pneumolysin Prepore Complex




Improving the situation

B Cryo-EM Deposition Workshop @
Rutgers, 2004

B Develop comprehensive meta data
dictionary

B Create “One-stop-shop” for
deposition/retrieval of cryo-EM data



Oct 2004 Workshop
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Cryo-EM
Workshop

AGENDA &
PRESENTATIONS

PARTICIPANTS

BREAKOUT
GROUPS

LOCAL
ARRANGEMENTS

CONTACT US

DICTIONARIES &
SAMPLE DATA

MAIL ARCHIVE

The Cryo-Electron Microscopy Structure Deposition Workshop was held at the
FCSE Frotein Data Banls in Eutgers University, Piscataway, N from Saturday
October 23, 2004 to Sunday October 24, 2004

Co-Organizers

Dr. Helen k. BEerman (Rutgers, The State University of Mew Jersey)
Dr.WWah Chiu (Baylor College of Medicing)

Dr. Michael Rossmann (Furdue Lniversity)

Primary purpose of this workshop

To develop a community consensus on the data items needed for deposition of 30
density maps and atomic models derived from cryo-glectron microscopy studies.
We would like to examine what 15 already collected by EMDep

(httpofhenensi bl ac ukimsd-srvfemdepd) at EEI and ADIT (httpfdeposit.pdb org/adit’)
at the RCSE for such depositions and what are the desirable additions in the near

future.

The Cnsao-ENM Workshop 2004 15 sponsored by
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March 2005 Cryo-EM Dictionary

Sample Biochemical EM Specimen EM Data Collection
Description Preparation Preparation em_imaging
em_sample_preparation em_ vitrification
em_assembly — em_detector
em_sample_support _
_ em_stain .
em_entity_assembly em_image_scans
em_array_formation .
. . em_cryo_stain
em_entity_assembly_list em_microscope
em_solution_composition em_embedding_agent
em_virus_entity — - em_micrographs
em_icos_virus_shells em_electron_diffraction
em_single_particle Image Processing Structure em_electron_diffraction_phase
_ . : Analysis
em_filaments em_singleparticle_selection em_3d_fitting em_electron_diffraction_pattern
em_3d_reconstruction
em_2d_crystal em_3d_fitting_list
em_particle_picking New Categorles
em_classes
em_particle_picking_list ) recommended at
. . em_refinement the OCt 2004
em_filament_selection
em_fsc_curve workshop

em_filament_reconstruction are in pl nk




Tﬁ Cryo-EM Definition Development - Mozilla
.| File  Edit Wiew Go Bookmarks Tool-  t#fed-e dels

=10 x|

. 0,0 0 @ http://rcsb-cryo-em_development.rutgers.edu/ @ <4, [

.+ 48 Home | E3Bookmarks S Cryo-EM Work..., 3 Google S AMI - Experim... g Cluskalw!

A‘m' [ RCSE |"’] [ Text Search |"’] far | |"’] DR Get PDEB: [ G0 ] [ Clear ]
Welcome to the Cryo-EM Definition Development Project m
Cryo-EM
Definition Purpose o _ . .
DEVEIDDmEHf To develop 3 E:D.mprehenswe .dn::tu:nnary of data iterms n;eded for depu.mtu:un of 30 density
maps and atomic models derived from cryo-electron microscopy studies.
Activities
2004 DEPOSITION . .
WORKSHOP May 2005 Many thanks to all of the 2004 Deposition Workshop participants who sent
helpful comments and suggestions for improvement of our cryo-EM dictionary
proposal.  Click here to see a summary of the comments.  Additional camments and
CONTACT US suggestions are welcome at any time. =
MAIL ARCHIVE fist of previous activities
** March 2005 cryo-EM dictionary proposal (powerpoint summary) **
*March 2005 cryo-EM dictionary proposal (html) **
..: !'_';'., g ..t;;ﬁ P |—\) — -.J
B g = i
updated May 23, 2003 ..7-}5#3«: PROTEIN DATA BANK
mg@g(ﬂl[ﬁnone |:CllD:|§“,;;
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CryoEM

iIctionary Examples

TYPE EM_SAMPLE EM_ENTITY EM_ASSEMBLY (s)/MAF (s)
single GroEL %-- GroEL --» GroEL
particle Rice Cwarf Yirs * <-Rice Dwarf Yirus-> Rice Dwarf Virus
* outer shell (T=131)
+ inner shell (T=1)
Paliovirus-Receptor ¢ <-Poliovirus-Receptor Faliovirus-Receptor Complex
Complex Complex--=
* poliovirus
+ D155 receptor
Prieumalysin-Liposarne ¢ <-Pneumalysin-Liposome Pneumaolysin pore
Complex cpx
* Prneumolysin pore--=
* Liposome
T4 bacteriophage * <. T4 bacteriophage ¢ head
* head (5-fold symmetry)--> * tail
+ tail (B-fold symrmetry)-->
* portal
* haseplate
* other components...
helical/ helical crystals, * <-helical crystal acetylchaline receptar
filament acetylcholine receptor * acetylcholine receptar—>
helical crystals, HIY * <--helical crystal-» helical crystal, HIY CA-NC
CSie o HIv CA-NC
tobacco mosaic virus * <-—tohacco mosaic virus—= tobbacco mosaic virus
* outer coat
* nucleic acid
20 crystal 20 crystals, aguaporin * <--2d crystal aguaparin tetramer
* aguaporin tetramer --»
tomogram embedded mouse skin * <—-ombedded mouse skin desmosome network
slice eliee
¢ desmosome netwoark-->
spirochete whole cell ¢ <—spirochete whole cell--> spirachete whale cell
+ ribosome
* proteasome
* other components...




Cryo-EM chtlonary

¥ Category Groups in Dictionary mmcif_iims. dic - Mozilla Firefox

Eile Edit Vew G0 Bookmarks
& >S50

’ Getting Starked h_;l Latest Headlines

Em““ Category Gro

em_20_crystal_group
Categories that describe the

Tools  Help

L http:)fmmcif, pdb.orgydictionaries/mmcif _iims  dic/Groupsjindes:, html
) Cateogies in Group em_sample_description_group - Mozilla Firefox |._||E|E|

Ele Edit Wew Go Bookmarks Tools Help o

I
<‘|Z| - LV> - @ (¢ ] @ | http:jfmmcif pb, orafdictionaries/mmeif_ims,dic/Groups/em_sample_description_group.hl % | @ Go @,crquM definition we

’ izetking Started E\_i Latest Headlines

¥ Definition of Category em_assembly - Mozilla Firefox

File Edit VYiew Go Bookmarks Tools Help

* 521 data items

! ! =l mY = p =
em_biochemical_preparation_gro D ‘ @ - - F ©) DY |0 ntpstinmet.odb orgidictionarissfim _ims.dic/Cakmgorissjem_ssssmbly e

V| @ Go |Q,cryDEMdeﬁmti0nwc

Categories thatbelong tothg oo Trin DATA BANE
em_data_collection_group 208 Home: | B4

Categories that belong to the
erm_group

’ Getting Started El Lakest Headlines

_em_assenbly. array fge gg
_em_azsembly.supers = =

View Go Bookmarks Tools  Help

&3 Definition of Item _em_assembly. num_components - Mozilla Firefox

Cateqories that belong to thy

. —
<§| - L‘;) - @ \_| @ ||_[ http:/fmmcif pdb. orgfdictionaries mmeif _ims. dic/Ttems/_em_assembly.num_components.| V| @ o “chryoEM definition wc‘

B Getting Started B Latest Headines
PROTETN DATA BANK

em_helical_group Categories in (
Categories that describe the up

Key Catego PDE Home | <]

em_image_selection_group E
Categories that describing ern_2d_crystal_entity

.
eIm_map_group « em_assemhbly

Categories that belong to the * em_gentity_assembly o _em_assembly.id
em_reconstruction_group * EM_ENtty_assembly_|Ist o _em_assembly entry_id

Categories that belang to the : :mﬁ:ﬁ'&’jssemmy—mm—m nTEH
em_sample_descrption_group o em_helical_entity )

Cateqories that belong to thg o em_single_particle_entity n“m Items in Caf
em_single_particle_group * Em_virus_entity

Cateqories that describe the Eff_virus_shells

erm_specimen_preparation_group
Categories that belong to thg
erm_structure_analysis_group
Categories that belong to the] |GGG
erm_tomography_group
Categories that belong to the
inclusive_group
Cateqories that belong to thy

Emcmnn Description

Item Name

_em_assembly array
_em_assembly composition
_em_assembly details
_em_assembly. entry_id
_em_assembly.id
_em_assembly name
_Em_assermbly hum_component:
_em_assernbly. superstructure

Enmooz! Category

Dane

em_assembly

m -~ Mandatory Code

ltem _em_assembly.num_components

The number of components of the biological assembly.

Done —
[ — o
<
Done ﬂﬂ! Data Type Code
int
Done

http://mmcif.pdb.org/dictionaries/mmcif_em.dic/Index
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EM data representation iIssues

B Coordinate Format
B Symmetry
B \sualization




Coordinate Format

® PDB format
* maximum of 99,999 atoms, 62 chains
* larger structures represented in multiple files

® mMmCIF/PDBML formats

* Nno restrictions on size

* mmCIF recognized by many crystallography
applications

* use Is strongly encouraged for current/future
software applications

http://mmcif.rcsb.org/, http://pdbml.rcsb.org/
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Format Examples

mMmMmCIF

PDBML

loop

_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.
_atom site.

id

label atom id
label comp id
label asym id
label seq id
Cartn x
Cartn y
Cartn z

1 o5 G A 1 -3.897
2 Cbh* G A 1 -5.016

61.994
62.932

-24.841
-24.76

<PDBx:atom site 1d="2168">
<PDBx:group_PDB>ATOM</PDBx:group_PDB>
<PDBx:type symbol>C</PDBx:type symbol>
<PDBx:label atom id>C</PDBx:label atom id>
<PDBx:label alt id xsi:nil="true" />

<PDBx:label comp id>PRO</PDBx:label comp id>
<PDBx:label asym id>F</PDBx:label asym id>

<PDBx:label entity id>2</PDBx:label entity id>
<PDBx:label seq id>5</PDBx:label seq id>
<PDBx:Cartn x>-9.306</PDBx:Cartn x>
<PDBx:Cartn y>-17.809</PDBx:Cartn_y>
<PDBx:Cartn z>14.947</PDBx:Cartn_ z>
<PDBx:occupancy>0.50</PDBx:occupancy>
<PDBx:B iso or equiv>25.40</PDBx:B iso or equiv>
<PDBx:auth seq id>6</PDBx:auth seq id>
<PDBx:auth comp id>PRO</PDBx:auth comp id>
<PDBx:auth asym id>B</PDBx:auth asym id>
<PDBx:auth atom id>C</PDBx:auth atom id>

<PDBx:pdbx PDB model num>1</PDBx:pdbx PDB model n
um>
</PDBx:atom site>




Symmetry

Asymmetric Unit = Biological Unit
®  Non-trivial problem to provide a correct set of transformations

and a procedure for applying them
We are investigating ways to better standardize this process

Full biological units are available from the RCSB-PDB

Rice
Dwarf
Virus

asymmetric
unit



http://www.rcsb.org/pdb

Visualization

For Non-experts:
* free software

multiple platforms

no browser dependence
easy to install and use
user-friendly interface

AstexViewer
development version, EBI

emd_104%. map.g3
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