Report of CMO01 microscope use - mx2167

We were lucky to be granted 3 days of data collection during the June of 2019. We came with
grids that were pre-screened in the IBS-Glacios microscope. During the pre-screening, we
confirmed that the holes with the preferred ice thickness present high density of the
reconstituted in nanodiscs pentameric receptors (~500 usable particles per hole), but we also
observed an anisotropic distribution of the particles, in favor of the top views. The grids were
mounted and screened on site in order to select the best-looking regions and set up an automated
data collection.

The data collection started on the first day in the afternoon, using standard parameters (130k
magnification, 8 second images with a total dose of ~40 e/A2, 3 images per hole and pixel size
of ~0.87 A/pix) and went smoothly to completion on the last day, wielding more than 7000
micrographs. The high number of movies was necessary in order to identify a sufficient number
of the rare particles on side views, which, in turn, is crucial for a high-resolution reconstruction.
Drift-corrected micrographs were synced to the workstation in our lab and all steps down to 2D
classification were performed repetitively as images accumulated. The high density of particles
was confirmed by the amount of usable particles that ended into 2D class averages that represent
pentameric receptors (out of the 2 million autopicked particles, about 1.7 millions ended up in
good classes).

Typical micrographs of the current sample (left) compared to a typical micrograph of detergent-
solubilized receptors (right).

However, these initial rounds of classification also showed that we estimated wrongly the
anisotropy of the particle distribution, since in the 2D class averages there is a clear dominance
of the top views. These very anisotropy lead to poor reconstructions where the receptors were
clearly distorted and deformed (appearing to be “compressed” on the long axis). We could
partially overcome this problem after removing most (or even all) of the particles that are in the
classes of the top views, in order to achieve a more even distribution. Our best reconstruction
so far was done performing a refinement only with particles from classes that represent side
views. This reconstruction has a nominal resolution of 3.4 A, but the density in some regions,
and especially in the pore, is rather poor and most likely limited by the low number of particles
used.



Top panel: 2D class averages from the initial classification, showing mainly top views.

Bottom: 2D class averages (left) from the classification of filtered particles selected after
excluding all classes representing top views that led to the 3D map of the best so far
reconstruction (right, also showing the angular distribution of the filtered particles used for this
reconstruction).

Our goal, regarding this dataset, was dual and in the context of our future time-resolved
experiments where the sample will be frozen at different time points after mixing with a ligand.
This procedure will require a huge number of datasets, and thus we need a system where we
can achieve high resolution reconstructions with minimal datasets (by drastically increasing the
number of particles per image). In this respect, on one hand we aimed to prove that grids
prepared with receptors embedded in nanodiscs are superior to grids prepared with samples of
detergent-solubilized receptors due to their 10-fold higher number of per image useful particles.
Of course, we needed additionally a proof-of-concept high-resolution reconstruction of
receptors embedded in nanodiscs. Thus, our dual goal was partially achieved here, mainly
perturbed by the anisotropy of the particles. We are currently working on this very problem, in
order to overcome the preferential orientation issues of nanodiscs-embedded receptors.

We are thankful for the excellent support of the CMO1 staff, and for the stability/quality of the
microscope itself!



