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WEEK 1
JUNE 6/09-10

Overview of what's happening in June

Introduction to merit badges

Practical: NS-EM demo with F20 to spot check 
and iterate

Screening microscope (F20) in detail

Screening with Leginon
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NCCAT CROSS-TRAINING 

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



NCCAT CROSS-TRAINING RESOURCES

Remote Learning CentralRemote Cross-training Program SEMC meetings

Lab meetings

Project meetings

Office hours

NCCAT workshops

Roundtables

Appion

Remote learning modules

Core knowledge

Sample preparation

Microscope operations

Data collection

Data processing



CRYOEM 001 : SINGLE PARTICLE MASTERCLASS

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

Introduction to cryoEM: SPA

Visualization and validation



NCCAT CROSS-TRAINING FOCUS ON 4 AREAS

Core 
knowledge

Sample 
preparation

Processing 
&

Data analysis

Microscope 
operations & 

Data 
collection 



SCHEDULE
I. Sample purification and grid preparation

a) cryoEM merit badges
b) Chameleon demo 

overview of blot free vitrification vs plunge freezing methods

II. Grid screening & evaluation
a) Sample holders
-Side entry systems: Gatan 626/Elsa holder and loading
-Autoloader systems: autogrid clipping and loading
b) F20 setup and demo of screening with Leginon

III. Cryo-EM data collection
a) Glacios setup and advanced sample 

screening/preliminary data collection with Leginon
b) Krios high res data collection with Leginon

IV. Image (pre)-processing
a) On the fly feedback cryoSPARC live
b) Working with your own data

Core 
knowledge

Sample 
preparation

Processing 
&

Data analysis

Microscope 
operations & 

Data 
collection 



THE STARTING POINT
– COHORT3



NEGATIVE STAIN



WHAT IS YOUR NEGATIVE STAIN USE?

Daniela

Eric

Tilini

Justin

Screening samples
2D classes
3D models

0.7% Uranyl Formate

Spot check 0.7% Uranyl Formate

Spot check 0.7% Uranyl Formate/Acetate

Spot check
Moving along SEC profile

0.7% Uranyl Formate/Acetate



WHICH SIDE TO PUT SAMPLES ON?

Shiny / polished
Dull / rough

Glow discharge parameters
-Power / Current

-O2, H2, Ar, Air



NEGATIVE STAIN INCUBATION IN A MICROFUGE TUBE



WHERE ARE THE BOTTLENECKS?

Camera

Buffer server

File system/cluster

Web portal

Leginon Workstation

User Data transfer station

Appion

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

Sample preparation Data collection (pre-)Processing



EMGWEB.NYSBC.ORG

ninfo / nccat032020



ON THE F20



WEEK 1
JUNE 6/09-10

WEEK 2
JUNE 6/16-17

Overview of what's happening in June

Introduction to merit badges

Practical: NS-EM demo with F20 to spot check 
and iterate

Screening microscope (F20) in detail

Screening with Leginon
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SCREENING

Grid handling

Holders

Screening microscopes

Cameras

Strategy – Leginon

Pre-processing

Optimize



HOLDERS

Daniela – TF20 | Polara
RT holder – Gatan 626 

Eric – TF20 
RT holder – Gatan 626 – Gatan Elsa

Tilini – Autoloaders all the way

Justin – TF20 | Spirit
RT holder – Gatan 626 

Fomblin – O rings



MICROSCOPE ALIGNMENTS What is important for screening?
Eric – TF20 

beam shift | beam tilt | stigmators

Justin – TF20 
alignment files

• Factory alignments
• Engineer/Service alignments
• User alignments
-Alignment tab

-Direct alignments
Gun tilt
Gun shift
Pivot points
Beam tilt
Rotation center
Stigmators
Aperature

condensor

objective

projection

detection



ON THE F20 Microscope considerations

Diffusion 
PVP
Turbo
IGP

C2
Objective
SA

Tungsten filament
LaB6
FEG



LEGINON Leginon allows for automated data collection using object oriented interface.

Microscope 
client

Camera 
client

Leginon
server

Database
Storage server

Web interface



LEGINON

Presets

gr - grid

sq - square

hl - hole

fa/fc -focus

en - exposure

leginon.org

Applications

MSI-T

Multi-scale imaging

-low dose imaging

21jun10c_G1_00017gr_00003sq_v01_00003hl_00002en.mrc



WHAT ABOUT PRE-PROCESSING?

CTF estimation



WHAT ABOUT PRE-PROCESSING?

Particle picking / Object selection



CRYOSPARC PRE-PROCESSING



SCREENING CONSIDERATIONS ON THE 
MICROSCOPE

Do you take an Atlas?
How do you spot check?
How much data needs to be collected?
How many grids do you need to screen?
Can you save grids?
Record keeping?



WHAT’S NEXT?

WEEK 2
JUNE 6/16-17

Overview of cryo sample prep

Introduction to merit badges

Practical: Vitrobot Mark IV and Glacios

Screening microscope (Glacios) in detail

Screening with Leginon
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