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MODELLING IN ICE

In cryo-electron microscopy (cryo-EM), thousands of
raw EM images are collected and computationally
analysed to build up a density map that reflects the
shape of the protein.

RAW IMAGE Where to share data

Electron Microscopy Public
Image Archive (EMPIAR)

REMPIAR

Electron Microscopy
Data Bank (EMDB)

EMDB

Electron Microscopy Data Bank

This map is then combined with the known protein
sequence to create a final model showing the
placement of atomic groups.

Protein Data Bank
(PDB)
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(worldwide Protein Data Bank: wwPDB)

https://wwpdb.org
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| Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A”) | Q<0.9 Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A%) [ Q<0.9
| 3 [ NAP| A [404 | 48/48 | 096 | 0.14 | 3143,66,70 0 3 [NAP| A 1270 48/48 | -0.06 | 0.67 | 87,96,100,100 0
Ligand NAP A 404 Ligand NAP A 1270
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Mogul bonds: Mogul angles:
Mogul bond Mogul 1 "hiad” —spurple, "poor’ —violet ‘bad’ —purple, "poor’ —violet
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> L G " Mogul torsions: Mogul rings:
Lo~ o ‘unusual’ —+purple, ‘rare’ —lime "good’ —green, ‘miknown’ —gray
Mogul torsions: Mogul rings: “common’ —sgreen, "unknown' —gray
“rare’ —+lime, "common’ —green ‘good” —green, ‘unknown' —gray 9 =i
“unkunown' —gray

Electron density around NAP A 1270:

Electron density around NAP A 404:

i 2mF,-DF, (at 0.7 rmsd) in grey

mF,-DF, (at 3 rmsd) in purple (negative)
and green (positive)

2mF,-DF, (at 0.7 rmsd) in grey
mF,-DF, (at 3 rmsd) in purple (negative)
and green (positive)

PDB entry 5zix (Better data quality) PDB entry 1zk4 (Worse data quality)
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State of the Structural Biology Data Archive

= Cryo Electron Microscopy

- ---SPDB -----

OTEIN DATA BANEK

2D Images l—; 3DMaps — Coordinates

ye E M P I A R : 3 E M D B Core Archives with the metadata

Electron Microscopy Data Bank lnCIUdlng the llnks tO Other
Raw 2D images of Cryo-EM databases, experlmental »condltlon
including motion correction ' o

movies (~5 TB/entry)
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Mirror site of EMPIAR in Japan DB

EMPIAR-10204

El http S / / emplar pdb] Org o] The first reconstruction of beta-galactosidase solved by

cryoARM200
https://empiar.pdbj.org/ Publication: First data of beta-galactosidase for validation of the state-of- Contains:
the-art-cryo EM, named CRYOARM200
Kato T, Terahara N, Namba K a mcourphs

% EMPIAR ros; Etection Microscopy P 5" i

Last modified: 2018-08-17
EMPIAR home TDeéposition - REST API . FAQ = About EMPIAR Dataset size: 321.4 GB +
i i A
Dataset DOI: 10.6019/EMPIAR-10204
EMPIAR, the Electron Microscopy Public Image Archive, is a public resource for raw, 2D electron microscopy ima
Here, you can browse, upload, and download and reprocess the thousands of raw, 2D images used to build a 30
structure. More ...
PDBe
Deposit your data in EMPIAR to share it with the structural biology community. PDBj
EMDataBank

Browse and downld 2020/8/3 1 EM Navigator

Show entrieg . | | Emp1aR: Quick tour
Number of entries:376

Dataset y Resolution §
Total data size: 391.4 TB EMPIAR citations
EMPIAR- ~ Cryo 4
10206 ¥  microscopy [Pubmed: 29335562] %) B Searching for 3D structural models
. micrographs of yeast [DOI: 10.1038/541594-017-0016-2] from a library of biological shapes

Exocyst complex [6472 using a few 2D experimental ; )
multi-frame images. < z LY <o = 3
micrographs composed Tiwari SP, Tama F, Miyashita O. 7o
of 32 frames each in (2018) e EMPIAR' 1 0204 (37 1 0X3 828

MRCS format]
Sub-2 & Ewald curvature corrected

pixels) x 498 x 13387 7 A /L —

Combining high- Meshcheriakova Y, Durrant A, EMI 5 351.5 2.7 structure of an AAV2 capsid
resolution cryo-electron  Hesketh EL, Ranson NA, Lomonossoff GB variant.

microscopy and GP Tan YZ, Aiyer S, Mietzsch M, Hull
mutagenesis to develop  [Pubmed: 29101307] JA, McKenna R, Grieger ], Samulski
cowpea mosaic virus [DOI: 10.1042/BST20160312] RJ, Baker TS, Agbandje-McKenna

for bionanotechnology
[5619 multi =~
micrograph:

«=e Further/on-going development
1) High speed data download system using Aspera
2) Data backup using Cold-storage system
3) Online deposition through high speed network

M, Lyumkis D. (2018)




State of the Structural Biology Data Archive

= X-ray Crystallography
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2D raw images — : Structure Factors — Coordinates (XYZ)

I

| PDB Core Archive with the metadata

[ including the links to other databases,

I experimental condition & source of proteins
I

Protein Data Bank Japan

o ProteinDiffraction.org - https://proteindiffraction.org
o  SBGrid - https://sbgrid.org

o CXIDB - http://www.cxidb.org

No public database for X-ray images available in Asia




New Archive for X-ra

https://xrda.pdbj.org

XRD-Arc o

Welcome to XRD-Arc

Help Browse

——

The X-Ray Diffraction Archive (XRD-Arc for short) top page.
We welcome depositions of raw X-ray diffraction images corresponding to PDB entries.

If you have any questions, please contact us.
Please note that this archive is still under development and thus we appreciate any feedback you might have.

2020-04-09

Latest entries

)

6KUM: Ferredoxin I from C. reinhardtii, low X-ray dose
Structure resolution: 1,40 A

Onishi, Y., Kurisu, G., Tanaka, H.

DOI: 10.1093/b/mvaa0ds <

Deposition date: 2020-05-13

Release date: 2020-05-20

6KVO0: Ferredoxin I from C. reinhardtii, high X-ray dose
Structure resolution: 1.40 A

Onishi, Y., Kurisu, G., Tanaka, H.

DOI: 10.1093/ib/mvaal4as

Deposition date: 2020-05-03

Release date: 2020-05-20

L

y Diffraction Images

: — English B
\g r) [ '.J [\ | r(...
\ - — 1
i / J ﬁ J _r =] Help Browse B
6l4p: Crystal of the the outer-arm dynein light chain-1 and microtubule binding domain of gamma heavy
chain
Authors: Toda, A., Nishikawa, Y., Tanaka, H., Yagi, T., Kurisu, G.
R-work: 0.17250
R-free: 0.21390
Unit cell edges (A):  44.55 x 73.028 x 94.564
Unit cell angles (®): 90, 90, 90
Resolution: 3969 A-1.7A
Space group: P212121

Primary citation &
PDB] website for 6l4p#
Download everything &

check02_|

6L4P: Crystal structure of the complex between the axonemal outer-
arm dynein light chain-1 and microtubule binding domain of gamma

heavy chain

Structure resolution: 1.70 A

Toda, A., Nishikawa, Y., Tanaka, H., Yagi, T., Kurisu, G.
DOI: 10.1074/ibc.RA119.011541 &

Deposition date: 2020-05-02

Release date: 2020-05-02

Flle manager
Path: /

Name
=) LC1+MTBD

check02_000001.jpg

6LK1: Ultrahigh resolution X-ray structure of Ferredoxin I from C.

reinhardtii

Structure resolution: 0.90 A
Onishl, Y., Kurisu, G., Tanaka, H.
DOI: 10.1093/jb/mvaal4s &
Deposition date: 2020-05-03
Release date: 2020-05-27

Copyright & 2020 X-Ray Diffraction Archive

Number of frames 180

Distance (mm) 200

Oscillation width (°) 1

‘Wavelength (A) 0.9
Equipment RAYONIX MX300HE
Beamline SPRING-B BEAMLINE BL44XU
Data Download &
Description Size Changed
Full data from one crystal
23.98 KB 2020/4/11 17:52:00

Copyright @ 2020 X-Ray Diffraction Archive




Data-out®;EFE) (3BEHLRILT—4)

Year

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

Total

838,269,170

749,356,769"

679,421,200

501,876,087

534,339,871

512,227,251

441,262,210

376,944,070

383,131,048

294,326,976

328,362,536

Total FTP
Archive

512,463,111

N/A

454,723,083

366,677,897

368,244,766

339,193,721

296,176,290

255,837,735

276,952,286

213,180,966

271,116,934

Total
Website

325,806,059

N/A

224,698,117

225,198,190

166,095,105

173,033,530

145,085,920

121,106,335

106,178,762

81,146,010

57,245,602

PDBj
Year Anniversary J

HADRRUI-B TR T — < MR
AEih T3 (PDB/RDF, BMRB/RDF)

More than 2.3 million/day!
N.B.: Some 2018 data estimated due to
GDPR.

<5033
-
- -
: _

Geographic Origins of FTP downloads; 2012-2015




PDBj

PDBjd Data-out-—tE

English BFE M#EPX REPX BHIo|

=& B+MaNMaT—»/{>% (PDBj: Protein Data Bank Japan) B, XEXFHANFERNOAMAM - AMFTHACEHE LTEREh. XEACSHPOR & BMRE & BLURMPDE: FLEHLT, EMNCR—EINEERSFOLKNE 7 *ROHF
—FR—AEWET SEEBE, WFY—LPREF—F~—RERBLTVET, IST-NBDC @ EAMED-BINDS FOXMESI TERLTLETY, i .
Feun-F WHTORNBERDHOHLT K
ﬁ ZoY FRECERAANOIL T L YESRLTVLEY. —NAHORBIRPDEAM fESHLEEL,
HIA=Tyh B ISIOSTIOYA FLFIEATEL, MRMAT - F TARINSBEANBEDEY, TATORRENEY SLO0BRCOVTHL (i RIFERESR AL,
ZOYA FORBEOWTHLCRUESFa— U FLESMCRSL,

IL99UVY -

— BEGY—ERERT

HRT—EX

RLTLSH—EALMEY 33— 7 FEUTOBD—NISBRY 35, LRIy 2 AABLTTFAL, BEYEY-EAC—RIRRILET,
AR
» [EY—ERERRT SN ENTE, SH—EIOMEHBRINEY,
R ) * [F—T—FAy S RJCF—F—FEAALT, EO—NTRORAENRENCROAGI LS THRY,
POBIVIEMR
{c&stalm (Chemie) -
~PDB “BMRE “EMDB .

BMRBME & EY—EAERT J m—— - .
S PDEB
EM Navigator &
OmokageMm © PROTEIN DATA BANK
wwPDB/RDF &
Sesaw @

FEMTI A HU-DAT—FA

BFE1-F
Y—EARYTRIIT

2020-09-09
ZRF—FN—R ' 2020-08-17

2020-07-29
L8

2020-07-28
PDBJICONT b 2020-07-15
— 2020-07-08

= )
2020-04-27 .
! _'EMPIAR oy
2020-04-08 BINDS
2020-04-08 ==
— —J
T —
TRW RS LOELLELLF AEERE. - .. |
Souce: Mips ipdtl o Ve Nty Toreres | Froymcy & Crookoms.

16
e
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= SIFTS — EMBL-EBI 82 incerpro
= Central to linking “structure” and GO l Pfam
“sequence” information A T <
SPDBe Prot
= Shared between all the wwPDB
partners

= PDBj implemented RDF

= Molmil

= Common library and set of tools
for macromolecular data
visualization and analysis

= Web based viewer for molecular
and meso-scale visualization

PDB ID: 6LU7 -
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@PDB Improving Carbohydrates
e in the PDB for 2020

wwPDB.org
~10% of PDB structures contain carbohydrates. Molmil: 7cn9 ?

To improve the ability to search for these structures Style: e J Cotors — —

and their complex chemistry (e.g., stereo-isomers,
anomeric configurations, branched chains),
wwPDB is embarking on a new

remediation effort that will:

B Standardize Chemical Component Dictionary definitions

B Adopt carbohydrate nomenclature following
IUPAC-IUBMB recommendations

B Provide a uniform representation for oligosaccharides
B Adopt glycoscience community naming conventions

B Incorporate glycoscience community tools to properly
] identify, validate, and biocurate glycosylation sites in
Yr‘ 4 PDB structures

Implementation

New sequence descriptions will be included in PDB structure data files:
Condensed IUPAC:
LFucpal-6[DManpai-3DManpb1-4DGlcpNAcb1-4][LFucpai-3]DGlcpNAcb1-ASN

LINUCS:
[IASN]{[(4+1)][b-D-GlepNAC){[(3+1)][a-L-Fucp]{}[(4+1))[b-D-GlcpNAc]{[(4 +1)][b-D-Manp}{[(3+1)}(a-D-Manp]{}}}{(6 + 1))[a-L-Fucp]{}}}

These descriptions can be translated into Symbolic representations used by glycoscientists: <

Symbolic:

a3 B4 B4
e—0 =
a6 Example based on PDB Entry 6cmg

PDB ID: 7CN9 y
e



English B#E fifpx RMlbx #30

FRIAOF VI AOWERE

Wi, W0+ 7 LABRE (Novel Coronavirus disease 2019: COVID-
19) DX RS Tﬂl‘]ﬁ Ml.‘: &9'(1.121’. FRCCORET LA

(Severe Acute 2: SARS-CoV-2) =8
uoamcutmurako Ii‘!’%ﬁ'/}(?[m“ﬂlxkﬂkwi STWE
Fo ELT, BRI WARPOBCERTNA TV S TWEY, POBjTRIAERD
HEERLLH, FRIOHOCILAHEN—JEMBLELE, BTk
U-HFEiHE0oARERTAMahEE, ABK o OA—YiobBNahE
T

ELCOVNADT A 7HENT SMREBELTO "$ADAT, ~A—ViC
ARLTVRT.

agFa LA, 2020. David S.
Goodsell@RCSB PDB o & &
* 242; J0FIANATOFF—+ (Coronavirus Proteases) EESE

* 246; SARSIOF I (X2 X017 (SARS-CoV-2 Spike) &

TRIVEY—; 0TI, FALEECESYL—TRROIY -6 TERL, TXTOPDB IDEABETE
RLTLWEY, "RERE F7CRBLAREORVWIERSOLERRLTED, 72/ BEFH100%M LPDB
IvRY—RUAYFIRSZESOLIORALTEDEY, BNOIYRY— OF7R SELRNERLBRLE
LW hU-=-T%.

fFRE: 2020-03-11
BRI FY=(342) | femmE (133) | BFOTYRU— (14)
7JI B ROOM TEMPERATURE CRYSTAL STRUCTURE OF

NSP10/NSP16 FROM SARS-COV-2 WITH SUBSTRATES
AND PRODUCTS OF 2'-0-METHYLATION OF THE CAP-1

& s HFEM: 2'-0-methyltransferase, Non-structural protein 10, CHLORIDE ION, ...

A prs Lavens, A, mm.& Bms_mm_us.ﬁu Maltseva, N., Jedzejczak
R., Michalska, K., Satchell, i.).F., Joachimiak, A., Center for
g&’k ey Structural Genomics of Infectious Diseases (CSGID)
888 2020-07-23
4 2020-08-26
RMFE  X-RAY DIFFRACTION (2.65 A)
m-cw-z with e d - “';ﬂ{'rp“ o
BRI o et RS
To Be Published
7J R3 SARS-COV-2 3CL PROTEASE CRYSTALLIZED UNDER
REDUCING CONDITIONS
& @ HFEM:  3C-like proteinase
o de Oliveira, R.R., Nascimento, A.F.Z., Zer. A.C.M,, Trivella, D.B.B.
e8e 2020-08-11
B 4B 2020-08-26
ke KRBTk X-RAY DIFFRACTION (1.55 A)
P SARS-CoV-2 3CL protease crystallized under reducing

Z3ALH  conditions.
To be Published

r/_ 1 - 3| a ol - e ) 10 11 12 13 14 >

\

Lo

FOBIDRM (0—9,2—2)
POBICRM (z-+3,9-+0)
BREQEVM

BRE KLV
LMEDEN

LM ORL W
HREDTELMN

NMR 7¥—#
(BMRB archive]

EMvv7
(EMDB archive)

in Silico €7
(BSM archive)

1A26BIZHENSRID
SARS-CoV-2MEBEHEEMN
PDBjlZ& k=t l=,
wwPDBATECIZHRETL, /X
HERADNFHAEEEESEICKEE
- 2A6BICHRVDIEEZE N,

INAEFECHELTEEICEIRA
FZKEEL T, BIEMED1EHT
HEBEVVERZIAS,
SANMBMGIE, HER—IFE
LT, PDB, BMRB, EMDB,
BSMa@%“‘ BAR—Z2DHFEIO
OF A IADT—2E 1+ % EE
ERIRLTT AR,




PDBj @R R & T AHE PDB;)

o FIENEE
o Efff FfE & (KERAXFZEQEWRR - 8
s PDB/EMDBF—7~_R—Z@RIIN—TF
o )l E & (KERAEEAEMRF - 8i2)
o R¥ BEF (KEXFEQEMER - HEWRE)
o 3 PE (KERAZEAHEWMER - HEHRRE)
o i)l F8 (RERAREAEMER - HIEME8)
o {E#E $F (KBEXFPEOEWERF - S$EHER)
o & Bl (KERAREQEWERF - HFEHEE)
e PDB/EMDBFT—9~_R—A®E{LTIL—F
o B fhE & (MEFRAFEISSN - %)
o kO B8R (KERAZEQEMIH - #R)
o Bekker, Gert-Jan (KFRAFEBEWMERT - FEEVH)
o RE M&EF (KERAZEAEMER - B30
o IWTF #F (KERAFEOEWFER - HifTErgE)
o I B (KERAREQEMER - HTHRR)
¢ BMRBF— ¥ R—2AHEERSIL—TF
o ER 08 & (KIRKXEEQEMRAR - #iR)
o B FXRER & (WOEENKPIEE - #i9)
o B/ HF (KERAREATWEFR - £85I
o 5H BE (KERAFEQEWER - HEARE)
o Bt B (KERAREQGWRRR - SEARE)
s EMPIARYIL—7
o )|t B & (KEASEAEWER - BSEESIR)
o BiE R/ (KRAZEQEMER - HEAEE)

- ARG HE
o N HAR (KRAFZEQEMERN - REHR)
o AR M (BHROKZFXE BB [ 3TBRAAL- T—9 1Ty A9 — Bl ¥ —&) for EM Navigator &
o 857K B3 (RBEAS SERTHE - REMKE) for EM Navigator &
o vk BHE (BLPMRPMSENEARSEHE Y — - LEAER)
o il 18 & (REREXFHSHFHSSME - #U%8) for ProMode
o i % (ILERFESE - #30R) for ProMode
o {REE Wi CRREREBIAZAEMR - #iB)
o AT BE & (RILKZEXERIEEREAEER - #IR) for eF-site
o Standley, M.Daron (KERAZPHAEMHBIIERR - #I%) for SeqNavi, StructNavi, SeSAW, ASH, MAFFTash, Spanner and SFAS &
o hnEE ME (KERAFPHEYRMZER - #23%) for MAFFTash
- BEHR
o fEAR BT (KERAZEQEARAR - HEBERI)

W O RLDWIDE

‘;PbB 8PbBe PI)LBj r::RB

PROTEIN DATA BANK PROTEIN DATA BANK Protein Data Bank in Europe Protein Data Bank Japan




EFE7 0O & FProtein Data Bank(Z,
FICHBRERDHEFAZRHAREE(CKUZZ
LN TWETD, BELIZTNTIIHY E

HA.

EENEYAR— b LTV EETBIESIE,
[E B4 wwPDB Foundation, H L < (3
PDBjSZIREE&N CHF <70,

(= f5 B4 FlwwPDB Foundation PDBjIEES (FARAEFRRS)
PayPal htps://foundation.wwpdb.org/ https://www.miraikikin.osaka-u.ac.jp/916/
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Worldwide
Protein Data Bank
Foundation
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