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http://www.stemgenex.com
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myelin sheath

axon

http://www.trincoll.edu




Neuroimaging Techniques
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[V

bld'ckfaAce imaging

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

sectioning with cryostat microtome (70 pum thickness) 2500 ections



Polarimeter Equipment
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Large-area Polarimeter Polarizing Microscope
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Microscope build by Taorad

http://www.taorad.com/
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Large-area Polarimeter

Polarizing Microscope

one-shot image

size: 2800x2080 pixel
pixel size: 64 um x 64 pm
file size: 3 GB
15 min scan time / section

tilting object stage

= e

tiled image

size: 100.000 x 100.000 pixel
pixel size: 1.3 um x 1.3 um
file size: 750 GB

12 hrs scan time / large section

Axer M. et al. (2011) Neuroimage & Front. Neuroinf.
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= =" Frame axis

—— Polarizer axis

— Polarizer angle (p=-69)
== Analyzer axis

— Fiber axis

— Fiber Inclination Angle («=55) Elliptically Polarized Light
— —Fiber Direction Angle ($=45) Fiber Axis
Refractive indices: n,=1.50, n.=1.28 /

Section plane

— Light wave trajectory

Transmission amplitude: 0.088

/Linearly Polarized Light
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Inclination
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Direction ¢ Inclination a
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Workflow (real)

Large-Area-Polarimeter (wholebrain section)

2776 x 2080 x 18 RGB uint16
18x33MB = 594 MB tiff

W+ 4tilts:
/“Independent ™
( Component )
\Analysis

Large area
2588x1958 RGB uint8 polarimeter
8MB | raw data

;Ca"b(;ated #2776 x 2080 x 18 grayvaltie uint16
rawdata | . 198MB .nii

2588 x 1958 x 1321 RGB uint8 | o +198MBx4 = 1,0GB
1,0GB tiff y (Untilt)

,w"Exn;,nd;d\ Wi

[ Polarization \

Analysis
\ (epa) .
s Q.. 2776 x 2080 x 3 grayvalue float32
; 22MBx3 = 66 MB .nii

Retardation| *66MBx4 = 330 MB

T /Calculate™
(Aeply — | | @&
\Reglstran \ Ty 1 ) ‘!qclﬂatlxon,
2N ' \ lInclination] \/
Inclination‘ ‘Direction Y g;?ﬁ é 20.231(?| grayvalue float32

Compose ™
(Fous_
Large-Area-Polarimeter 2 22MB
(wholebrain volume) ’ x-component y-component z-component

1321 sections

[Unit vector maps

2776 x 2080 x 3 grayvalue float32
22MBx3 = 66 MB .nii

‘Unit vector maps:

Fiber Orientation Maps (FOMs) HSV-FOM

2776 x 2080 x 3x2 RGB uint8
16 MBx2 = 32MB .nii

16 MB
2776 x 2080 x 1321 x 3 grayvalue float32

66 MB x 1321 = 85 GB .nii
> 4,4 GB per section

+ 594 MB x 4 3,0GB

2080 bool

[ransmittance Direction| |Retardation
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Polarization Microscope (single tile 2x2 mm?)

Polarization 2048 x 2048 x 18 grayvalue uint16 §
microscope | <. 8MBx18 = 144 MB  tiff

raw data N
/~ Independent ™\
| Component )

\ \Analysis _~
[calibrated]| /*
!raw data

8MBx 18 = 144 MB  .nii

/Extended ™\
/' Polarization \
Analysis
o)
S [ i 2048 x 2048 x 3 grayvalue float32
/ 16MBx3 = 48MB .nii

[Transmittance| Direction [Retardation

8 MB
2048 x 2048 x 18 grayvalue uint16 '
8 MB

16MB 16 MB 16 MB

Polarization Microscope (wholebrain section or ROI)

Stltchlng N =8 x 6 = 48 tiles for a 1,7 x 1,3 cm Region of Interest
(see example of visual cortex below)

X . 70 x 50 = 3500 tiles for a coronal wholebrain section
Tile overlap factor: 0,7

2048 x 2048 x N x 3 grayvalue float32
ROI: 16 MBx48x0,7x3 = 1,6GB .nii
Brain: 16 MB x 3500 x 0,7 x 3 = 115 GB .bigti
il (Calculate ™ —— [Inclination]
538 MB 538 MB| | “gElgiol’”

it
c(;m"olsjel 2048 x 2048 x N grayvalue float32 \
(Foms=® ) ROI: 16 MBx48x0,7= 538 MB _ .nii

Brain: 16 MB x 3500 x 0,7 = 38 GB .bigtiff 538 MB
]

[Unit vector maps| "
2048 x 2048 x N grayvalue float32

ROI: 538MBx3= 1,6GB .nii
Brain: 38GB x3 = 114GB  .bigtiff

x-component y-component z-component

538 MB 538 MB
RGB FOM HSV FOM

Fiber Orientation Maps (FOMs)

2048 x 2048 x 3x N RGB uint8
ROl: 402x2= 806 MB .nii
Brain: 28,7 GBx 2 = 57,4 GB .bigtiff
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Data for a slice at microscopic resolution: 750 GB
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Data for a slice at microscopic resolution: 750 GB
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Data for a slice at microscopic resolution: 750 GB

Need for suitable file storage system, data Need for high performance computing
formats and visualization software software for analysis and image registration
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Results for a Mouse Brain
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