
Cryo-electron microscopy (cryo-EM) has rapidly emerged as a transformative technology in structural 
biology, enabling the detailed visualization of biomolecular structures at near-atomic resolution. 
However, the successful adoption and integration of cryo-EM into research programs often require 
significant initial investment, both in terms of financial resources and technical expertise. Pilot funding 
plays a critical role in this context, serving as a catalyst for cryo-EM projects that might otherwise face 
insurmountable barriers. Pilot funds provide researchers with the opportunity to explore innovative 
hypotheses, optimize experimental conditions, and generate preliminary data essential for securing 
larger, more sustained funding. This initial support is particularly vital in cryo-EM, where the 
complexity and cost of equipment, sample preparation, and data analysis can be prohibitive. Through 
targeted pilot programs, researchers can establish proof of concept, demonstrating the feasibility and 
potential impact of their projects. The success of cryo-EM pilot projects is often measured by their 
outcomes, notably the number and quality of publications and the deposition of high-resolution 
structures in public databases. These successes not only validate the initial investment but also 
contribute to the broader scientific community by providing new insights into molecular mechanisms 
and potential therapeutic targets. Moreover, the data generated through pilot-funded projects can 
significantly enhance the likelihood of obtaining subsequent funding from major grant agencies, 
thereby ensuring the continued advancement of cryo-EM research. Therefore, pilot funds are 
indispensable in fostering the growth and success of cryo-EM projects. By enabling researchers to 
overcome initial hurdles and achieve significant milestones, these funds play a pivotal role in 
advancing the field of structural biology and expanding our understanding of complex biological 
systems. 
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What is (cryo)-EM?
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https://www.youtube.com/watch?v=6G550DfY75Q

https://www.youtube.com/watch?v=OeWHYXzOzoA https://www.youtube.com/watch?v=OXcBAPKipko

https://www.youtube.com/watch?v=9GDM2jvMMFg

https://www.youtube.com/watch?v=RxOp9NP3uho
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1.34 Å



S10 High-End Instrumentation Grant
TFS Glacios 200 kV

R01 Supplements
Gatan K2 Direct Detector
4x workstations
250 TB Storage

Renovations & Infrastructure
50% Staff’s salary
$30,000 to create user’s base – Pilot Program
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TFS Glacios 200 kV
Gatan K2 Summit
Recently installed TFS Falcon4i

MicroED capabilities
HTP-Single-particle cryoEM

Live-data processing
CS-Live
TFS Tomo-Live
Auto-indexing/integrating diffraction

Sample preparation
Manual plunger
Leica GP2
TFS Vitrobot Mark IV

Data management
2.5 PB storage
13 x remotely access workstations
32 x GPUs (RTX3090 / RTX4090)

cryoSPARC v4.5.1
Relion 4.0
Relion 5.0

cisTEM
EMAN 2.91

Dynamo
IMOD
IsoNet
Napari

AutoMicroED
XDS

DIALS
MicroED tools

Model-Angelo
AlphaFold Multimer / ColabFold

Coot 0.9
Phenix 1.19.2

Chimera
ChimeraX

cryoCARE
cryoDRGN

cryoID
Topaz

crYOLO
Spisonet

SPA cryoET & STA microED Model building & refinement

EPU
SerialEM

Tomo5
EPU-D

Data acquisition

TFS Falcon4i (Agouron Institute)
2.6 Å / 585 images (1h)



User’s base
21 research groups at UCSC 

11 external academic labs 
(3x University of São Paulo; 4x University of Toronto; 1x Queen’s University, 1x Brandeis University / Scripps,
1x Standford, 1x University of Madrid)

10 companies 

Active projects
30+ UCSC 
10 – non-UCSC 

Projects at national / high-end facilities
PNCC – 16
SLAC – 1
UCSF – 4
Janelia/HHMI – 2
Berkeley - 2

https://www.ucsccryoem.org/
Twitter > 600 followers

Instagram > 260 followers



Pilot Program 
(2021-2022)

Total amount - $30,000

Maximize number of users
Small packages for sample
preparation/screening ($1,500)
If successful, a second package for
data collection ($1,500)
Max of 10 projects
Internal committee (4 PIs + Facility’s
Director) – evaluation of the one-
page proposal

Total of 3 applicants! 



My First freezing – 1st round

Using cryo-EM to study conformational changes of the Gin4 kinase – Kellogg’s Lab
1 PhD thesis/training (Francisco Mendez – Postdoc at UCSD doing cryoEM)

Cryo EM of UPF1::ribosome complexes – Arribere’s Lab
 3 students using SPA-cryoEM -> (Enisha Sehgal – PhD candidate at UW Baker’s Lab AI/SPA-cryoEM) 
 NIH R35 renewal
 PNCC proposal  (160263) accepted – 4 datasets collected at high-resolution
 1 Publication (cover page)

Imaging Semiconducting Coacervates – Ayzner’s Lab
 4 students/trainees using (cryo)-TEM
 NSF proposal submitted and after accepted
 1 Publication 

$10,511 

$9,797 

$2,831

~$23,000



Pilot Program 
(2022-2023)

Total amount ~$7,000 left

Maximize number of users
Small packages for sample
preparation/screening ($1,500)
If successful, a second package for
data collection ($1,500)
Max of ~3 projects
Internal committee (4 PIs + Facility’s
Director) – evaluation of the one-
page proposal

Total of 4 applicants!



My First freezing – 2nd round

Cryo-EM studies of the antimicrobial activity of functional nanocomposites – Chen’s Lab
1 student using (cryo)-TEM

 1 cryoET (tilt series) dataset collected at BNL – cryoEM Facility

Cyclic Peptide – RNA Complex Visualization – Lokey’s Lab
 1 PhD thesis/training (Kevin Yang – Working on Biotech/Biopharma interacting with cryoEM)

General properties and hypothesis for VHPO from Enhygromyxa salina (esVHPO) for cryo-EM studies 
– Mckinnie’s Lab
 1 student using (cryo)-TEM
 PNCC proposal  (160337) accepted – 4 datasets collected at high-resolution
 2 datasets collected at UCSF
 1 Publication (submitted) 

$2,937 

$2,999 

$1,482

~$7,500
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Growing 
user base
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Publications
Excitonically Coupled Simple Coacervates via Liquid/Liquid
Phase Separation.

Anna R. Johnston, Gregory M. Pitch, Eris D. Minckler, Ivette G.
Mora, Vitor H. Balasco Serrão, Eric A. Dailing, and Alexander L.
Ayzner

The Journal of Physical Chemistry Letters 2023
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Publications

High-Resolution Reconstruction of a
C. elegans Ribosome Sheds Light on
Evolutionary Dynamics and Tissue
Specificity

Enisha Sehgal, Chloe Wohlenberg, Evan M Soukup,
Marcus J Viscardi, Vitor Hugo Balasco Serrão and
Joshua A Arribere

RNA - 2024
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“Here we report the first high-resolution single-particle cryo-electron
microscopy (cryo-EM) map of an endogenous C. elegans ribosome at an
overall resolution (FSC0.143) of 2.63 Å. The map represents the highest
resolution map reported to date from whole animals, and it will serve as a
launching point for future translational studies in this organism.”
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