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Difference in methods

o NN DN DN DN DI D DN DN N BN BN N Ry
::: Aligned? i Yes No
I
5::; Phase? I No Yes |
— N B R F B B B B B B B
Initial model/phase Initial map
required can help

Density
map efine
I I N N I I e

Initial model
required for
low-res. data

Atomic

model Refine efine
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Databanks for both methods

3DEM
Crystallography (incl. electron
crystallography)

o ® ol Raw
B s : EMPIAR

Density PDB

map (structure factor) ]

it

EMDB

am =n =m

Atomic
model PDB

I I I e

t

EM Navigator



PDB vs. EMDB i

B B

method various

atomic model 3D map (=ED map)

@atom A

main

data o ®atom?2 H
@ . i
voxels 1,2,3...
num. of ~136,000 ~5,700

entries



Flexibility in biomolecule

) 3.9,

). 9.

flexibility, heterogeneity & inoccupancy
In molecular assembly




Classification

Global & unclassified
average

Classification

Class averages



Local averaging & classification

Local (masked)
average

Classification

Local (masked)
classification




Respiratory “megacomplex”

EMDB 6776 6776 6773 6772 6771 6774
PDB Sxti 5xth 5xtd 5xtc S5xtb Cxte




Yorodumi Papers (B R3ik)

Database of citation of structure data

- List of structure papers |

Showing 1 - 20 of 281 items for keywords: respiratory
_ Architecture of Human Mitochondrial Respiratory Megacomplex I2III2IV2.
E5Cell, Vol. 170, Issue 6, Page 1247-1257.e12, Year 2017

@ Runyu Guo / Shuai Zong / Meng Wu / Jinke Gu / Magjun Yang
Methods: EM (single particle)

6771 6772 6773

Search result

Ba Yorodumi Pa pers - Database of articles cited by EMDB/PDB/SASBDE data -

6775 6776 S5xth 5xti
af
) —d - Structure paper
_ Immunogenicity and structures of a rationally designed prefusion M Title | Architecture of Human Mitochondrial Respiratory Megacomplex 121112

EaProc. Natl. Acad. Sci. U.S.A., Vol. 114, Tssue 35, Page E7348-E7357, Year 21 | Journal, issue, Cell. Vol. 170, Issue 6, Paae 1247-1257.e12. Year 2017

@ Jesper Pallesen / Nianshuang Wang / Kizzmekia S Corbett / Daniel Wrapp / | pages

Hannah L Turner / Christopher A Cottrell / Michelle M Becker / Lingshu Wang / Publish date | Aug 23, 2017

Erica L Andres / Arminja N Kettenbach / Mark R Denison / James D Chappell / gAuthors Bunyu Guo / Shuai Zong / Meng Wu / Jinke Gu / Maojun Yana
B Ward / Jason S Mclellan @ External

Methods: EM (single particle) / X-ray diffraction links & PubMed:28844695 / gy Publisher's page

Methods | EM (single particle)
Resolution | 3.4 - 17.4 A

EMDB-6771:| p Movie | M@ Structure viewer
Cryo-EM structure of human respiratory complex I matri

it
EMDB-6772:| p Movie | MStructure viewer
. Cryo-EM structure of human respiratory complex I trans

Details of
data entries

“ax
4@ EMDB-6773:| pMovie | M Structure viewer
"' Cryo-EM structure of human respiratory complex I
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EM Navigator

m EM Navigator - 3D electron microscopy data navigator -

- Browse 3DEM data

+ Keywords / EMDB-ID / PDB-ID |

B EM Navigator legacy
[@]Advanced search, table view, etc.

[& Omokage search - shape similarity search

¥, Yorodumi - integration of EMDB/PDB metadata & structure viewer

EzlGallery ) Statistics gg3DEM papers % Species

- Recently released data

_ Sep 13, 2017 (EMDB: 19, PDB:11)

6776

I

Keyword search

EM Navigator

— top page
https://pdbj.org/emnavi/

- Search result

Showing 1 - 50 of 1,085 items for keywords: disease

=i

—ile

"_ EMDB-8720:

VGSNKGAIIGL from Amyloid Beta determined by MicroED
Method: electron crystallography / @ : Sawava MR, Rodriguez JA, Cascio D,

»Movie | MAStructure viewer

PDB-5vos:

VGSNKGAIIGL from Amyloid Beta determined by MicroED
Method: electron crystallography / @ : Rodriguez JA, Sawaya MR, Cascio D,

. Collazo M, Shi D, Griner SL, Gonen T, Eisenberg DS

Structure viewer

Eisenberg DS, Griner S, Gonen T

EMDB-3918:

Recombinant human Bri2 BRICHOS domain, oligomeric state
Method: single particle / @ : Hebert H, Johansson J, Nilsson HE, Koeck PIB,

G

EMDB-7110:

Cryo-EM structure of Seneca Valley Virus
Method: single particle / @ : Straus M, Jayawardena N, Bostina M

~ EMDB-7111:

¥ Cryo-EM structure of Seneca Valley Virus procapsid
*Method: single particle /| @ : Strauss M, Javawardena N, Bostina M

EMDB-7120:

» Movie | M| Structure viewer

- Movie | K| Structure viewer

» Movie | B9 Structure viewer

p Movie | M| Structure viewer



Yearly statistics of EMDB & PDB deposition 20

Resolution
pSubmission | ~2 ~3 ~5 ~7 ~10 ~15 ~23 ~34 ~51 ~77 ~115 .
Year A A A A A A A A A A A

2017 1 24 - 122 106 38 46 60 19 5 1 900

2016 20 34 - 210 235 an 153 100 46 3 8 1597

2015 4 21 - 70 127 81 128 23 43 7 3 Q73

014 1 4 | 105 55 145 71 1435 139 57 70 2 217

2013 1 45 41 107 04 144 06 70 19 653

- 2012 18 31 37 63 121 75 58 g 403
© 2011 10 11 20 78 29 46 13 g 3 355
g 2010 1 23 23 50 60 53 54 16 3 327
2009 1 16 13 43 46 43 21 5 198

2008 2 2 39 36 52 36 15 1 214

2007 3 3 46 37 40 26 12 1 175

2006 1 23 37 44 38 7 2 156

2005 1 1 20 26 34 20 1 2 106

2004 1 2 11 23 16 3 1 60

2003 3 1 g 21 10 26 3 75

2002 4 18 Vi 3

Number: EMDB & PDB entries
EM Navigator statistics
https://pdbj.org/emnavi/



Direct electron detector

RRRR] i- i- i- i- i-
scintillator
|| |
i
CCD array CMOS
Legacy CCD camera Direct electron detector

=» Resolution, sensitivity, & speed improved

9,

©
*,

Micrographs as movie motion correction

—




Camera model

High resolution detectors

Detector

GATAN K2

FEI FALCON II

GATAN K2 sUMMIT
KODAK 50163 FILM
GATAN K2 QUANTUM
OTHER

GATAN ULTRASCAN 4000
DIRECT ELECTRON DE-12
GATAN GENERIC

FEI FALCON I

n/a

GENERIC FILM

DIRECT ELECTRON DE-20
GENERIC CCD

TIETZ TEMCAM F415

Resolution
~3 ~5 ~7 ~10 ~15 ~23
A A A A A A

27 BB 150 171 36 21
o EES 130 96 58 43
14 B872] 89 82 22 12
4 98 70 [NNSEZINNS53] 11318
3 45 8 53 4 10
6 43 9 20 10 6
31 37 112 133 241

12 6 7 2

3 12 7 26 33 56
2 10 18 14 6 5
10 3 38 36 82

8 2 6 4 17

4 6 2 1 2
2 5 4 6 18 32
5 7 30 28 38

~ 34
A

34
20
13
204
5]
20
116
1
38
2
50
4

2
37
40

~ 51
A

Number: EMDB & PDB entries
EM Navigator statistics
https://pdbj.org/emnavi/



Make viewing easy

Related o

[Bothﬁc_l]
\ UniProt, etc.

Viewer
Jmol/Molmil



Viewers in Yorodumi

PDB-5k12 - Molmil - 58

EMDB-8194 - EMN movie - R




Yorodumi-Molmil integration

® marem,

; 3 Focusing on
| specific chain

g Com ts

Bl | e | dfo] | ME | hE

Glutamate dehydrogenase 1, mitochondrial / GDH 1

£1 Details || Functions (10) || Sequence || Sites (72)

Polypeptide(L) | Mass: 55802.867 Da / Num. of mol.: & / Fragment: UNP residues 58-558 / Source: (natural) B¢

taurus hmam mal / 7%

JSON: struct site, struct site gen, plus:struct site, plus:struct site gen
{m [A]-601| I~ [A]-603 | {- [B]-602| = [B]-601 | d[C]-601 | 4+ [C]-602| 4= [D]-601| I+ [D]-603
[E]-602 Jn [E]-601 | I [F|-601| I [F]-602

ChemComp-NAL / 1,4-DIHYDRONICOTINAMIDE ADENINE DINUCLEOTIDE / NADH

References: & UniProt: PO0366, EC: 1.4.1.3

Details || Sites

hemical
© marem/emnay . ~p Mass: 665.446 Da / Num. of mel.: 12 / Formula: C51H29N-014P>

{m [A]-602| { [B]-603| = [€]-603 | dm[D]-602| I~ [E]-603 | {- [F]-603

ChemComp-GTP / GUANOSINE-5'-TRIPHOSPHATE / GTP
Details || Sites
#3: Chemical u Mass: 523.183 Da / Num. of mol.: 6 / Formula: C;gH;5N5014P5

5:0
m r“:r“':-i“m

_ http://pdbj.org/yorodumi/
Ligand




Yorodumi-Molmil integration
seqguence

Ll Vs KaN=) ] CRVINEA| 1IE] 4

Glutamate dehydrogenase 1, mitochondrial / GDH 1

Details || Functions (10) || Sequence || Sites (72)

Chains: @

ABREDDPN LGV =g SN =AY : DLKTRETEEQ KRNRVRSILR IIKPCHHVLS LSFPIRRDDG SWEVIEGYRA QHSQHRTPCK GGIRYSTDVS
VDEVKALASL MTYKCAWDV PFGGAKAGVK INPKNYTDNE LEKITRRETM ELAKKGFIGP GVDVPAPDMS TGEREMSWIA DTYASTIGHY DINAHACVTG
G RISATGRGVF HGIENFINEA SYMSILGMTP GFGDKTFWWG GFGNVGLHSM RYLHRFGAKC ITVGESDGSI WHPDGIDPKE LEDFKLQHGT

1Y EGSILEVDCD ILIPAASEK] LTKSNAPRVK AKIIAEGANG PTTPEADKIF LERNIMVIPD LYLNAGGVTV SYFEWLMNLN HVSYGRLTFK
LL MSVQESLERK FGKHGGTIPI VPTAEFQDRI SGASEKDIVH SGLAYTMERS ARQIMRTAMK YNLGLDLRTA AYVNAIEKVF RVYNEAGVTF T
alpha: Asc 282
beta: asc 54
unobserved: asc| | | 4
all 501

Details || Functions (10) || Sequence || Sites (72)

Chains: @ S I tes
NAI

i B, binding sites
E o, active sites

etc.
. (BB,

NAI

[Al[BI— By
Actl’ve site:

@Bindinq site: ADP. {EC0:0000269|PubMed:12653548 }. lxNVIS

@Bindinq site: GTP. {EC0:0000269|PubMed:11254391 }. gl

A lBindina cite- MAD _SECO-0N0N2A01I00EMad-414 254204 0 EJeTRNES

FIF|IFIF [F




SASBDB

SASBIB SASBDB

Small Angle Scattering Biological Data Bank Advanced search  E.g. SASDBRA. Ly

[t | o | Suomitina | oout ST | o | :
Curated repository for small angle scattering data and models S m a I | a n g Ie Scatte rl n g

Small angle scattering (SAS) of X-ray and neutrons provides structural information on biological macromolecules in solution at
a resolution of 1-2 nm.

- .

SASBDE is a fully searchable curated repository of freely accessible and downloadable experimental data, which are deposited B I O I O I Ca I D a ta B a I I k

together with the relevant experimental conditions. sample details, derived models and their fits to the data.

Recent depositions: h tt . bd b
ps://www.sasbdb.org

SASDBY4 - Pentameric Nucleoplasmin-histone H2A/H2B complex

o

\ Sample: Nucleoplasmin core + A2 pentamer, Xenopus laevis protein
\ L Histone H2A (AAla12T) pentamer, Xenopus laevis protein
A\ Histone H2B 1.1 (Ser33Thr) pentamer, Xenopus laevis protein

\ Buffer: 20 mM Tris 150mM NaCl 1MW E g

Experiment: SAXS data collected at BL4-2, S1 Search results
Lightsource {(SSRL) 2016-Jan-07

Dynamic intramolecular regulation of the his

controls histone binding and release Nature ( EMD B PDB SASBDB Chem Taxonomy Papers DOCS

Warren C, Matsui T, Karp J, Onikube T, Cahill S,

Shechier D (18) (1936) (3) (0) (0) (708) (0)
SASDC58 - Dipeptidyl p SASDC65 - Plasmodiur SASDCYS5 — Dimeric Sor R R
\ \ _— Showing all 3 items for DB: SASBDEB & keywords: lysozyme
N A SASDA96: | [Structure viewer
A novel Porphyromon Comparative studies o Low pH-induced confo

Lysozyme (Lysozyme C)

Ra SASDAC2: M Structure viewer
d Lyz in Sodium Acetate (Lysozyme C, Lys)

Yor Odum l S ear Ch ﬁi:um E:z;ﬁtifyzfzi;e C, Lys)
Cross search




New PDB data in Yorodumi

Buffer
solution pH: 8
ID Conc. Units Name Formula @ Buffer ID
Buffer | |1 | 150 mM sodium chloride | NaCl 1
component | | 2 | 20 mM Tris CAH11NO3 | 1
3 digitonin digitonin

Buffer solution details

. o Image
ID Name Category Imaging | Fittin processing
— — ID
_ IMAGE
2| SerialeM |\ ~61sITION 1
EM software "5 " ~ooT | MODEL FITTING 1
8 | Chimera | MODEL FITTING 1
MODEL
11 1 PHENIX | o eriNEMENT 1
Relion | RECONSTRUCTION

Software details

PDB-5vot
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