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“Traditional” cryo-EM targets

Size (Kilodaltons, kDa)



Growing diversity of cryo-EM targets
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Detailed structure of inhibitor-binding site



2016



Human 26S Proteasome

• Detailed understanding 
asymmetric docking of the 
regulatory particle onto the core

Core particle

Regulatory 
subunits



Anaphase Promoting Complex (APC/C)
Occluded

Open site

2016



2016

Joel Meyerson, Sagar Chittori, Alan Merk, Prashant Rao, Tae Hee Han, Mihaela Serpe, 
Mark Mayer and Sriram Subramaniam

Structural basis of  kainate subtype 
glutamate receptor desensitization

Desensitized kainate receptor at 3.8 Å resolution



The battle between protection against 
foreign DNA vs infection

2017

Type I-F Csy complex bound to 
DNA/inhibitors in different functional states



Growth of cryo-EM structures

Initial NCEF discussions 



NCEF Personnel

David Heimbrook
Lab Director, FNLCR

Dwight Nissley
Director, CRTP, FNLCR

Ulrich Baxa
Senior Microscopist, NCEF

Thomas Edwards
Junior Microscopist, NCEF

Helen Wang
Project Manager, NCEF

New Hire
IT and Microscopy 

Support, NCEF
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Sriram Subramaniam
FNLCR Cryo-EM Program 

Advisor
(Founding Director, NCEF)

To be 
appointed

Operational 
since 

May 15, 2017



FNLAC Ad Hoc NCEF Working Group 

– Dr. Steven Ludtke (Baylor College of Medicine, Chair)
– Dr. Mario Amzel (Johns Hopkins University School of Medicine)
– Dr. Edward Egelman (University of Virginia)
– Dr. Angela Gronenborn (University of Pittsburgh; FNLAC member) 
– Dr. Stephen Harrison (Harvard University School of Medicine)
– Dr. Sara Hook (National Cancer Institute)
– Dr. Grant Jensen (Caltech)
– Dr. Piermaria Oddone (Fermilab; FNLAC member)
– Dr. Hong Zhou (UCLA)
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receive 
request

receive 
grids

Communicate 
decision within 48 

hours 

Operations – NCEF Perspective

ACCEPT

REJECT
Provide feedback and 

advice as needed



receive 
request

receive 
grids

Schedule 
imaging slot 

Collect 
data

Deliver 
data 

Transfer data 
immediately 
after session 

Operations – NCEF Perspective

ACCEPT
Enter 
into 
queue

Engage with user 
and reach 
agreement on 
imaging 
conditions 

Communicate 
with user 
throughout 
session

Current wait time < 1 month, but will get progressively longer over the coming year 



NCEF Cumulative Projects Since May 15 Launch

June July August SeptemberMay 15

Extramural 
user 
projects

Software/hardware 
installation and 
methods testing

October 
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PROJECTS

0

20

40



NCEF User feedback
Application process 100% satisfied
Shipping 100% satisfied
Data collection 100% satisfied
Data transfer 100% satisfied
Data quality 100% satisfied

 “very satisfactory”
 “images were of very high quality”
 “images [were of] outstanding quality”
 “[data] is at resolution of 4 Å”
 “impressed with high quality of data”
 “staff is very knowledgeable and helpful”
 “very satisfied with your service”
 “allowed us to reconstruct [structure] 

down to ~3.4 Å”
 “[operational model] is bound to promote 

and accelerate the best possible research”

Other comments 



Plans for FY 2018

• Construction of new microscope facility at ATRF will be completed 
by June 2018 

• Installation of Krios #2 will start in July 2018
• Krios #1 will be moved to ATRF once Krios #2 is operational
• 1-2 new personnel will be added by summer 2018
• Continued efforts to provide access to latest technologies 
• Addition of third microscope in 2019 if demand continues to grow
• Consideration of new directions for increasing impact of NCEF

We welcome your suggestions and advice!
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