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NCI National Cryo-EM Facility

Launched 
May 2017

https://www.cancer.gov/research/resources/cryoem



Talk Outline

1. Brief introduction to cryo-EM growth and some examples 

from recent work at NCI

2. National Cryo-EM Facility performance over last year

3. Discussion on plans for coming year

NCI National Cryo-EM Facility



Progress in Single Particle Cryo-EM
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“Traditional” cryo-EM targets

Size (Kilodaltons, kDa)



Growing diversity of cryo-EM targets

Size (Kilodaltons, kDa)



2-HG oncometabolite production by IDH1

(from NCATS, NIH)



2016

First report of cryo-EM structures and conformational states of glutamate, 
lactate and isocitrate dehydrogenase 



Drug Localization by Cryo-EM in mIDH1



Binding sites of different inhibitors:

GSK321A (GSK); Compound 1 

(Sanofi) and ML309 (NCATS/NIH)

Drug Localization by Cryo-EM in mIDH1



2016



Detailed structure of inhibitor-binding site



2017 

Type I-F Csy complex bound to 

DNA/inhibitors in different functional 

states



Cryo-EM structure of Csy CRISPR-Cas
complex with bound dsDNA

2.9 Å resolution
Asymmetric Type I-F surveillance 

complex: 9 polypeptides + guide RNA + 

dsDNA



DNA binding induces dramatic change in pitch 

Before DNA 

binding 

After DNA 

binding 



2018



Cryo-EM structure of CENP-N complex 
with CENP-A nucleosome



NCI National Cryo-EM Facility



NCI National Cryo-EM Facility 
>90 projects so far from 20 institutions
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User publications have started to come out 



New ATRF facility scheduled for 
completion in June 2018



Community feedback from Year 1 and 
discussion of plans for future years

• “Quite happy on the data collection efficiency”

• “We have been 110% satisfied with the promptness, professionalism, and quality of service you have 
provided for us these past few months”

• “The images are perfect! Most of them have defocus under 2 and the Thon ring are fit beyond 3 Å”

• “As always, we thank you immensely for your valuable service”

• “We have generated a reconstruction of ~ 3 Å…To date, the highest resolution reconstruction of our 
protein”

• “Experience was great for our data collection without any hurdles”

• “We always get prompt response on our SIF submissions”

• “The NCEF team is very professional in data collection. We always get high quality images”

Panel Discussion

User comments 

• The next phase: Potential for increasing impact of NCEF with expansion of scope of activities



A 12-year program to bridge the gap

tissue

~ 15000 nm

cells

~ 1500 nm

viruses

~ 150 nm~ 15 nm

proteins



Defining user communities and NCEF mission
(as articulated when NCEF was launched) 

• Group I: Research groups with experience in cryo-EM technology 

• have some access to local screening microscopes 

• inadequate access to high-end instrumentation

• are key drivers of growth of cryo-EM in the US

• Group II: Structural biologists in adjacent disciplines (X-ray, NMR) 

• see value in using cryo-EM

• have expertise in protein biochemistry

• have limited expertise in cryo-EM specimen preparation, data collection, and 
processing 

• Group III. Biologists with interest in important biomedical problems

• interested in adding cryo-EM methods to their toolkit

• lack expertise in most aspects of cryo-EM workflow





Quarterly wait queue
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Monthly project list

0

2

4

6

8

10

12

May June July August September October November December January February March April

P
ro

je
c
ts

projects per month
extramural user projects

soft/hardware installation and
methods testing

10 projects per 

month was the 

target we set 

when we 

launched NCEF 




