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NCCAT CROSS-TRAINING
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knowledge capability capacity productivity  performance

Training is teaching, or developing in oneself or others, any skills and knowledge that relate
to specific useful competencies.Training has specific goals of improving one's capability,
capacity, productivity and performance.

https://en.wikipedia.org/wiki/ Training
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Workshops and Cross-training

NCCAT provides access to state-of-the-art equipment, including
high-end microscopes and direct detectors, as well as
specimen preparation robots, screening microscopes and all
the other ancillary equipment required te solve structures to
the highest possible resolution using cryo electron microscopy
(cryoEM) methods.

An already established cross-training program provides
training across a wide vaniety of skill leveis and career goals.
Our workshops and forums provide opportunities to target
specific areas of education and professional development.

@ Workshops & Courses @ Embedded cross-training @ Remote Leaming Central

Learn with us.» Join our community. » Distance aducation.»




NCCAT CROSS-TRAINING RESOURCES
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APPION WORKSHOPS — AN OVERVIEW

Single particle Tomography
[ Part | ] [ Part I ] [ Part Il ]
Tools to generate a particle 3D reconstruction, Tomography tools.
stack from micrographs and refinement and
obtain an initial assessment of validation.

the sample.







CRYOEM 001 : SINGLE PARTICLE MASTERCLASS

Introduction to cryoEM: SPA
Building a cryoEM toolkit

EM compatible samples
EM support films and grids
Sample preparation

Tools of the trade:
microscopes and detectors

Microscope operations

Data collection strategies

Data assessment & QC

Data processing:

cryoEM IT infrastructure
On-the-fly feedback
3D Reconstruction

Visualization and validation



* CRYOEM: TECHNOLOGY ON THE RISE

Single-particle cryo-electron microscopy (cryo-EM)
is the Method of the Year 2015 ‘ :
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TECHNOLOGY ON THE RISE

CRYOEM
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| Resolution revolution 02201

Microscopes Direct Detectors Computers
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2012->2017
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| WHAT IS POSSIBLE TODAY? *2A Wit
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IS THIS ROUTINELY DONE?

Aldolase

D2

~150kDa

rabbit muscle

Glutamate
dehydrogenase

D3

334kDa

cow liver

Apoferritin
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horse spleen

20S proteasome
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Mycoplasma

60S/80S

ribosome

Cl

~2-4MDa

human



HOW MANY IMAGES DO WE NEED?

GSFSC Resolutio

No Mask (3.24)
Spherical (2.94)
Loose (2.84)
Tight (2.64)
Corrected (2.64)




2\;\/HAT IS POSSIBLE TODAY? *2A within hours




WHERE ARE THE BOTTLENECKS? D

technology aimed towards completely automating the processes involved in solving Q (
macromolecular structure using cryo-electron microscopy (cryoEM)

Sample preparation  Data collection (pre-)Processing

Spotiton

Appion



NCCAT CROSS-TRAINING FOCUS ON 4 AREAS




NCCAT CROSS-TRAINING FOCUS ON 4 AREAS

Cryo-EM methods

‘ Imaging ’ ’— Crystal-based —’

Electron tomography Single-particle reconstruction 2D electron crystallography Microcrystal electron diffraction (MicroED)

e ———

Whole cells and organelles Isolated single particles 2D crystals 3D microcrystals

https://doi.org/10.1038/s41592-019-0395-x



https://doi.org/10.1038/s41592-019-0395-x

THE FIELD IS CHANGING

Approach
Sample

Top resolution

Example

https://doi.org/10.1002/pro.2989

Tomography

Imaging

Cells or organelles

Cryo-EM
et | | sty | | ErED
Imaging Imaging/diffraction  Imaging/diffraction
Single particles 2D crystals 3D crystals
2.2 A 1.9A 1.4 A



https://doi.org/10.1002/pro.2989

WHAT NEXT?

Building a cryoEM toolkit
EM compatible samples
EM support films and grids
Sample preparation

Tools of the trade:

s Y e

microscopes and detectors
Microscope operations
Data collection strategies
Data assessment & QC
Data processing:

* cryoEM IT infrastr
* On-the-fly fee
* 3D Reconstru

el S

10. Visualization an



