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http://www.stemgenex.com 



Imaging of Nerve Fibers 

http://www.trincoll.edu 
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Neuroimaging Techniques 
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Brain Histology for PLI 

whole brain fixation in 4% formalin (for at least 6 months) 

sectioning with cryostat microtome (70 μm thickness) 2500 sections 

blockface imaging 



Polarimeter Equipment 
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Polarizing Microscope Large-area Polarimeter 
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Polarimeter Equipment 

Polarizing Microscope 

one-shot image 

size: 2800×2080 pixel  

pixel size: 64 μm × 64 μm 

file size: 3 GB 

15 min scan time / section 

tilting object stage 

tiled image 

size: 100.000 × 100.000 pixel 

pixel size: 1.3 μm × 1.3 μm 

file size: 750 GB 

12 hrs scan time / large section 

 

Large-area Polarimeter 

Axer M. et al. (2011) Neuroimage & Front. Neuroinf. 



Image Acquisition 



Signal Interpretation 

× × × 

Jones (1941) J. Opt. Soc. Am. 31 



Nerve Fiber Modell for Inclination Reconstruction 



Signal Interpretation 

× × × 

Jones (1941) J. Opt. Soc. Am. 31 
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Signal Interpretation 

× × × 

Inclination 

Jones (1941) J. Opt. Soc. Am. 31 



Signal Interpretation 

Direction φ 

× × × 

Inclination α 

Jones (1941) J. Opt. Soc. Am. 31 



Workflow (simple) 
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Workflow (real) 



Big Data and Supercomputing 

Data for a slice at microscopic resolution: 750 GB 



Big Data and Supercomputing 

Data for a slice at microscopic resolution: 750 GB  x 2500 sections  



Big Data and Supercomputing 

Data for a slice at microscopic resolution: 750 GB  x 2500 sections  

Need for suitable file storage system, data 
formats and visualization software 

Need for high performance computing 
software for analysis and image registration 



Results for a Mouse Brain 
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