Pilot Project: Particle screening and Lift-Out data collection on the Titan Krios

This pilot project is designed for two specific applications:

1)

2)

SPA data acquisition of small molecules below 150 kDa

Resolving structures of biomolecules at (near)-atomic resolution, such as small membrane proteins and
small soluble proteins below 150 kDa poses a challenge in the field of cryo-EM as visualization and
particle alignment are difficult.

A successful project such as the structure determination of the wild-type human GAT1 in the inward-
open conformation [https://www.nature.com/articles/s41586-022-04814-x#Sec7] required ca. 40,000
micrographs. This would translate into a six-day acquisition at our Titan Krios. The key factors in tackling
such challenging projects are fast acquisition schemes and fast direct electron detectors equipped with
an energy filter to obtain a high-contrast image. Researchers at ISTA are addressing similar projects
using our Glacios microscope.

The EMF recommends the use of the Glacios up to the point of assessing the particle distribution in ice;
however, after obtaining a grid with thin ice and a homogeneous particle distribution the use of the
Krios is more advisable.

Hence, the EMF offers the possibility of particle screening and if required, continued data acquisition
on the Titan Krios for small molecules below 150 kDa.

Tilt series data acquisition from lift out lamellae

Cryo-focused ion beam milling of frozen-hydrated multicellular organisms and tissues in combination
with the lift-out technique provides insights into cellular and macromolecular functions using cryo-
electron tomography. At the moment, projects involving “lift-outs” are unsuitable to fill an entire 24 h
slot at our Titan Krios without involving human intervention during the entire time, as with the current
workflows data recording automation is not yet possible. Shorter 15 h slots of Krios time might more
accurately reflect the required time needed for obtaining data.

Hence, the EMF implements a 15 h booking period at the Krios when acquiring data from lift-out
lamella.

Considering specific limitations and requirements of the above-mentioned usage cases, the EMF recommends a
nine-month pilot project to assess whether an adapted microscope usage policy can improve research
outcomes. Within this pilot project, defined usage rules of the Krios TEM are laid out as specified below:

1)

2)

SPA data acquisition of small molecules below 150 kDa

e  Pls need to apply for a screening slot with a short project description of maximum two A4 pages.
The description should include biochemical data such as the molecular weight of the target
molecule complex and an annotated SDS-PAGE including marker bands.

EMF staff will verify the target molecule size by using the shape dimensions from the particle pick-
ing tools available in the on-the-fly processing programs.

The SPA screening session will last 8 hours starting at 9 am, including facility staff assistance; the
extension will last another 16 hours.

e The user must be familiar with EPU.

e The session has to be scheduled two weeks in advance.

Tilt series data acquisition from lift out lamellae

e The Lift-Outs cryo-ET session duration is 15 hours; data which is generated after this period leads
to an extension of another 9 hours.

e The user must be familiar with SerialEM.

e The session has to be scheduled two weeks in advance.

e The project description is not required for lift-out cryo-ET data acquisition.

The charges for the Krios remain the same, but are calculated for the shorter booking periods. In the event of
misuse, EMF reserves the right to halt the pilot project.
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