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3D Imaging and Analysis of Cells and Tissues
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Nc MI R Identify specific length scales where quantitative imaging
remains challenging and develop methods to go there.
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Accelerate the processes required to fill in information about

biological systems of complete cells for the “mesoscale” — from ~
4 nm continuously to ~ 100 ym and beyond — and to provide tools
to assemble, explore and analyze these large multiscale data sets.




A RESOURCE of RESOURCES
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Advances in 3D EM Methods to Image Macromolecules, Cells and Tissues
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Multiscale Modeling of Electrodynamics in the Dendritic Spine

Head & Neck

Drawing From Tom Bartol and
Terry Sejnowski, Salk Institute

Dinu Patirniche  Prof.Andreas Herz
Ludwig-Maximilians-Univ.Munich

Eric Bushong Sebastien Phan
NCMIR NCMIR - NBCR

New DBP: Andreas Herz — Ellisman _NIDA & German Govt. “CRCNS”



SYAVASISHE Cell=) Subcellular Structure = Macromolecule
Electron Tomographic Analysis of Synaptic Ultrastructure

Alain Burette, T. Lesperance, J. Crum, M.
Martone, N. Volkmann,
M. Ellisman, & R. Weinberg
J Comp Neurol. 2012; 520(12)
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Tomography of 5 ym thick section of spiny
dendrite imaged on the 3MeV with Ultra High
Voltage EM at Osaka University




Building an “in silico” Model of the 3D Ultrastructure of the Head, Neck and Shaft of the
Dendritic Spine: Reconstructing Multi-scale Structure to Simulate Electrodynamics
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Extraction of Dominant Extremal
Structures in Volumetric
Data using Separatrix Persistence

D. Ginther, H.-P. Seidel, T. Weinkauf
Computer Graphics Forum 31(8),
December 2012

Tino Weinkauf KTH
Stockholm, Sweden
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NCMIR’ s Merlin HV Serial Block Face SEM SYSTEM

« Compared to FEI® a 20x speedup in throughput & 3x higher lateral resolution (in “X and ¥”).
« Each Scan ~ 32k x 32k so 1 billion pixel Images - Volumes are becoming 10’s of Terabytes

« 9= This will speed up ~3X by Mid 2015 With Improvements in BSE Detector with GATAN

- 92 Implementing Multiple labels in EM using genetically introduced probes

32k x 32k scans and 3 x 3 mosaics are
obtainable: So, 10 billion pixel images!
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miniSOG on PSD95 Margaret Butko ~ Lowering Landing Energy, Boosting
....Butko et al., Nature NS 2012 Detector Efficiency & Resolution




Plasma membrane / Mitochondria / Nucleus / Nucleolus

Scalable
system for
Large data

Analysis and
Segmentation
utilizing High
Performance
Computing
(SLASH)

Alex Perez
(NCMIR)

»Tolga Tasdizen
*Elizabeth Jurrus
Univ of Utah - SCi

« Tom Deerinck

*Eric Bushong

*Alex Perez
UcsD - NCMIR







NCMlR Specialized Instruments Fielded for Correlated,
Multiscale, Multimodal Data Acquisition
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OPEN ACCESS SHARED RESEARCH RESOURCES
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Visualization »del ID: #dg12415 uploaded: 10/06/2012
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The End



