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s National Cryo-Electron Microscopy Facility

Terminology +
Resouress The mission of the National Cryo-Electron Microscopy Facility (NCEF) at NCI is to provide

NCI Data Catalog cancer researchers access to the latest cryo-EM technology for high resolution imaging.

m The National Cryo-EM is a service facility under the umbrella of the Frederick National
Laboratory for Cancer Research.

Access
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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
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Breaking Cryo-EM Resolution
Bamers to Facilitate Drug Discovery

Alan Merk,' - Alberto Bartesaghi,' * Soojay Banerjee,’ * Veronica Falconieri,’ Prashant Rao,’ Mindy |. Davis,
Rajan Pragani,” Matthew B. Boxer,” Lesley A. Earl,” Jacqueline L.S. Milne,” and Sriram Subramaniam

First report of cryo-EM structures and conformational states of glutamate,
lactate and isocitrate dehydrogenase
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Binding sites of different inhibitors:

GSK321A (GSK):
and ML309 (NCATS/NIH)
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STRUCTURAL BIOLOGY

Veronica Falconieri," Raymond J. Deshajes, Jacquellne L. S. Milne,’ Donna Huryﬂ,g
Michelle Arkin,” Sriram Subramaniam"+t



Frederick

Detailed structure of inhibitor-binding site ﬁ‘ggﬂg’rg?gry

for Cancer Research

Cys572

AIaS?;Wﬁg e Wmﬁ %::\ems
Pro571
%%Val617

: .471' Ser511
Inhibitor 32 Cys535
x j 3\»;497

3
3
Glu498 ys61 4

G|n494
Val493 %;Leu492



e“ 2017

Cryo-EM Structures Reveal Mechanism and
Inhibition of DNA Targeting by a CRISPR-
Cas Surveillance Complex

CsycRNA
blocked

Tai Wei Guo', Alberto Bartesaghi' , Hui Yang”, Veronica Falconieri', Prashant
Rao’, Alan Merk', Edward T. Eng”, Ashleigh M. Raczkowski“, Tara Fox"°, Lesley A.
Earl’, Dinshaw Patel” and Sriram Subramaniam

~ Infection

binds DNA ®

Type I-F Csy complex bound to
A__ DNA/inhibitors in different functional
~__..----©>DNA degradation \ States
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Structural mechanisms-of % a
centromeric nucleosome recogmtnfn

by the kinetochore protein CENP-N

Sagar Chittori,'* Jingjun Hong,** Hayden Saunders,” Hangiao Feng,*
Rodolfo Ghirlando,”? Alexander E. Kelly,”t Yawen Bai,”t Sriram Subramaniamt
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Lab Director, FNLCR
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AR L nature

International journal of science

B B Altmetric: 80 More detail ))
B Altmetric: 37 More detail »

Article | OPEN
Article

Cryo-EM structure of 5-HT3, receptor in .
its resting conformation Cryo-EM structure of the gasdermin A3

Sandip Basak, Yvonne Gicheru, Amrita Samanta, Sudheer Kumar Molugu, Wei Huang, Maria la de membrane pore

Fuente, Taylor Hughes, Derek J. Taylor, Marvin T. Nieman, Vera Moiseenkova-Bell & Sudha

] Jianbin Ruan, Shiyu Xia, Xing Liu, Judy Lieberman & Hao Wu
Chakrapani
Nature Communications 9, Article number: 514 Received: 10 November 2017 Nature 557, 62-67 (2018) Received: 16 November 2017
(2018) Accepted: 10 January 2018 doi:10.1038/s41586-018-0058-6 Accepted: 08 March 2018
d0i:10.1038/s41467-018-02997-4 Published: 06 February 2018 Download Citation Published: 25 April 2018
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User comments

e “Quite happy on the data collection efficiency”

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

e “The images are perfect! Most of them have defocus under 2 and the Thon ring are fit beyond 3 A”
e “As always, we thank you immensely for your valuable service”

e “We have generated a reconstruction of ~ 3 A...To date, the highest resolution reconstruction of our
protein”

o “Experience was great for our data collection without any hurdles”
e “We always get prompt response on our SIF submissions”

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

Panel Discussion

e The next phase: Potential for increasing impact of NCEF with expansion of scope of activities
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Defining user communities and NCEF mission Eﬁ?ﬁﬁﬁk

(as articulated when NCEF was launched) Bl

* Group l: 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

e Group ll: Structural biologists in adjacent disciplines (X-ray, NMR)
e see valuein using cryo-EM
e have expertise in protein biochemistry

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

e Group lll. Biologists with interest in important biomedical problems
e interested in adding cryo-EM methods to their toolkit

e lack expertise in most aspects of cryo-EM workflow
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projects per month

1 extramural user projects

m soft/hardware installation and

methods testing . . .
10

° 10 projects per
g . month was the
g © target we set
. when we

4 launched NCEF

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



Frederick
National

Laboratory

for Cancer Research




