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The Electron Microscopy Data Bank
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The Electron Microscopy Data Bank (EMDB) at PDBe
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EM Navigator 2
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EMDB-5600 Penicillium Chrysogenum Virus (PcV) capsid structure 08 4.1
2013-03-

2 75

MDB-5778 Structure of the capsaicin receptor, TRPV1, determined by single particle electron cryo-microscopy

PDB-3i5p Structure of TRPV1 ion channel detarmined by single particle electron cryo-microscopy

EMDB-5623 3D reconstruction of archaeal 20S proteasome
EMDB-2513 Electron cryo-microscopy of F420-reducing [NiFe] hydrogenase Frh
PDB-4ciQ Electron cryo-microscopy of F420-reducing NiFe hydrogenase Frh
A new topology of the HK97-like fold revealed in Bordetella bacteriophage by cryoEM at 3,5A resolution
cryoEM structure of hepatitis B virus core assembled from full-length core protein
EMDB-5764 A new topology of the HKS97-like fold revealed in Bordetella bacteriophage by cryocEM at 3.5A resolution
EMDB-5765 A new topoiogy of the HK97-like fold revealed in Bordetella bacteriophage by cryoEM at 3.5A resolution

PDB-3ij2v  CryoEM structure of HBV core

PDB-3j4u A new topology of the HKS7-like fold revealed in Bordetella bacteriophage: non-covalent chainmail secured by jellyrolis

EMDB-5776 Structure of the capsaicin receptor, TRPV1, in complex with DkTx and RTX determined by single particle electron cryo-microscopy

EMDB-5830 Unified assembly mechanism of ASC-dependent inflammasomes

PDB-3i5q Structure of TRPV1 ion channel in complex with DkTx and RTX determined by single particle electron cryo-microscogy

PDB-3j63 Unified assembly mechanism of ASC-dependent inflammasomes

MDB-24. Near-atomic resolution cryo-EM structure of Dengue serotype 4 virus
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Nature, 2013, 504, 107-112&113-118

107-112 Reported by UCSF, Yifan Cheng’ s group

“Structure of the TRPV1 ion channe],

determined by electron cryo—-microscopy

Near-atomic structures of a small and important membrane protein

were reported in 201 3.,
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Cryo—-EM single—-particle reconstructions determined on a
direct-electron detector to a resolution better than 5A

Bovine complex | Y —secretase
(4.95A) (3.3A)

Ryanodine receptor RyR1
(3.8A)

SRaVRY T TOREEH) Il 7 LY INAT—RDIR

)B4k RTHLHAL EEDE

Nature(2014) HREEPEZ1TD.
Nature(2014)

AL D LFveRIL, BIE
AR AR D BRZE - N i
Nature(2015)

Second paper, Nature(2015)



Cryo-EM single-particle reconstructions determined on a
direct-electron detector to a resolution better than 5A

Anthrax protective antigen
pore (2.9A)
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FEI TitanKRIOS/ K2 Summit
Nature (2015)
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F-actin + Tropomyosin
(3.7A)
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Titan KRIOS
Nature(2015)
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Promotion of innovations
in cryo—EM

» Detector (Camera)

« Software for image processing




Development of direct electron detection camera
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Second generation direct detection camera
Count individual image electrons
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“K2 summit”
Direct detector
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F_MHREFEEBEDLAIXD
Second generation of Direct Detection Camera

Camera operates at 400 frames per second
1MEIC400MDOBIZRDE D AH D TIEE

If an electron beam of low current
density passes through the specimen,
exposure time is very short and read-
out is high speed,
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Primary electron counting
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Second genera’uon of Direct Detection Camera
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DQE improved
DQEAONEE=NTT

DQE=Detective Quantum Efficiency S FEHRIZHR

expresses how the signal-

Nnoise ratio of the incoming

sighal is degraded by
errors in
the detection process
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Recording movies & Motion correction

Specimen movements induced by the electron beam
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INntrinsic image
information to high
resolution

Motion correction
PoOAXY
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Use selected subframes

Less damaged images for reconstruction
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| | | |
Electron-beam damage

QOO0 00000ICO00OI0ICICICIC)C

Large motion

Image processing
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INntegrative modeling approach

Bioinformatics, Database

X-ray crystallography

Optical microscopy

Biochemistry
(Cross-linking, deletion

FRET

Mass Spec

Computational approach
(MD, ENM---etc)




Flow of 2D Hybrid method
2D\ T ) w REDTRN

Building atomic models to fit them to 2-D images
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Library of deformed L
Projections
structure

Crysatl structures
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