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Why collect with a large pixel size is an advantage for screening



How to get good grids for Single Particles Analysis (SPA)

• These settings are working for Strubi VitroRobot (II)

✓ 3s blotting, 3.5 µL sample, 20°C, blotting force -25

• Which type of grids use?

✓ Gold/copper Quantifoil 200 mesh, R2/1



What to expect from one day on a Glacios microscope

• What we are checking when we screen:

✓ If there is sample on the grid

✓ If the sample is going into the holes

✓ If the distribution is correct or can be improve

• How many grids can we check per 24h Glacios session:

✓ Most of the time it’s 2 x 12 grids

✓ This correspond to 6 – 12 different samples/conditions

How many dataset can I get?

• Yes, but real data are better to check sample quality!!!



Why collect with a large pixel size is an advantage for screening

✓ Low mag (bigger pixel size) decrease the SNR in your particles

✓ Resolution is limited to two time the pixel size (Nyquist)

✓ But low mag mean bigger field of view!

- 1.6 Å/px

- 1.3 Å/px

- 1.0 Å/px

- 2.0 Å/px



What to expect from one day on a Glacios microscope

• What we are checking when we screen:

✓ If there is sample on the grid

✓ If the sample is going into the hole

✓ If the distribution is correct or can be improve

• What we expect from a screening dataset:

✓ Have an idea of sample quality (Complex assembly, particles orientations, binding
partner, conformational changes…)

✓ Get an initial map at reasonable resolution (Between 4Å and 10Å) that could
answer these questions

What is the minimal amount of data that I need to do that?

• How many grids can we check per 24h Glacios session:

✓ Most of the time it’s 2 x 12 grids

✓ This correspond to 6 – 12 different samples/conditions



Glacios data collection parameters

✓ Glacios microscope, Falcon III detector, linear mode and 92,000x mag (Pixel size 1.6 Å2)

✓ Total dose   ̴60 e-/Å2, 2s exposure, defocus range -1 to -2.5 µm→  ̴100 movies/h

✓ 1400 movies o/n for this dataset (Stage shift 10s, Fast beta, autofocus every 15 µm)

Aligned movie, Full frames
-1 µm defocus

Aligned movie, Full frames
-2.2 µm defocus

How many time to process the data?

2 days



Cryosparc V2 – Motion correction and CTF estimation

✓ Motion Correction with Motioncor2 or CS full frame motion correction

✓ CTF estimation using GCTF and EquiPhase Averaging (EPA)

✓ Manual curation of micrographs



Cryosparc V2 – Manual curation

✓ Allow to easily assess data quality based on metric (motion, defocus, CTF…)

✓ Check that no problems occurred during data collection

✓ Discard bad micrographs



Astigmatism CTF estimated Max Resolution 

Drift Defocus

Cryosparc V2 – Manual curation

✓ Plots of the different metrics



Cryosparc V2 – Particles picking Step 1

✓ Blob picker with a wild range of sizes to capture most of the views

✓ Particles extraction at bin 2 or bin 4 (Depending on the pixel size used)

✓ 2D classification with 50 classes (Just to get the main views)



Cryosparc V2 – Particles picking Step 2

✓ Template picking based on previous selected 2D classes

✓ Particles extraction at bin 2 or bin 4

✓ 2D classification with 50 classes (To remove all the junks classes)

✓ 2nd 2D classification with 200 classes and high uncertainty score



Cryosparc V2 – 2D classifications

✓ Around 1,000,000 particles selected after 2D classification



Cryosparc V2 – Local motion correction and CTF

✓ Local motion correction is tracking the motion of each individual particles

✓ It can also re-extract particles unbinned or in a new box size at the same time

✓ Patch CTF estimation is estimating local variation of defocus across your micrograph

Exposure weightsLocal Motion



Cryosparc V2 – Ab initio model(s)

✓ SGD based model is one of the standard in SPA to get initial model

✓ 3 Ab initio models generated in parallel give good results as initial 3D classification

✓ Heterogenous refinement of these model is an extra step



Cryosparc V2 – Homogenous Refinement

✓ Each map is then refined independently

✓ Global sharpening, local resolution estimation and local filtering



Cryosparc V2 – Good to process tilt dataset

✓ Dataset collected using a tilt angle of 30°

✓ Using a script (PyEM from D. Asarnow, UCSF) you can transfer your data to relion

• Cryosparc is bad for:

✓ Focus classification

✓ Symmetry mismatch

✓ Virus particles with icosahedral symmetry



Relion 3.1

✓ New fancy pink colour

✓ Bayesian polishing

✓ CTF refinement

✓ Beam tilt correction

✓ High-order aberration correction

✓ Merge dataset with ≠ pixel size

✓ Refinement with particles that have
≠ box size and/or pixel size

✓ Magnification anisotropy correction

✓ ….


