Measuring and Reconstructing the Brain at the Synaptic Scale: Towards a Biofidelic Human Brain In silic
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Abstract :The ability to construct a
biobPdelic human brain in silico has
potentially transformative implications for
artibcial intelligence, medical diagnostics
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Previous large-scale
built from well studiec
detailed knowledge of connectivity [1]. We
are developing a complete pipeline to
construct the brst biobdelic human brain
emulation. These tools are all designed to
be high-throughput, mostly automated,
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orain and the mind. Step 1 :The Automatic Tape Collecting

UltraMicrotome (ATUM) cuts large areas

and robust.

parts, but lacked of brain tissue (3x3 mm?) generating

thousands of 25 nm thick serial sections
and cubic mms of volume with no loss
[2]. The sections are collected on a firm
plastic tape which is then cut into strips
and placed on silicon wafers.
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Step 2 :The wafers are imaged automatically with a
scanning electron microscope so that thousands of two

dimensional images are generated with lateral resolutions
of 3 nm [3]. New advances in imaging technology will
accelerate this process from | M pixels per second to
speeds of |-10G pixels per second over the next 5 years.
At these speeds whole mammalian brains can be imaged in
a few years. Depending on the resolution with which one
wants to image the white matter tracks, it is for the first
time possible to consider imaging entire human brains at a
resolution where all the synapses are visible.

Step 3 : Three-

dimensional image
processing tools
generate a “‘clean”
volumetric image from
the collection of two-
dimensional images. The

data is stored to
facilitate efficient
machine annotation, and

L] -
L]
- '

-~ SIm
| LY >
| " PA

‘\“‘ alyf = ¥ - _
’. 1 TYOLUIS ) | ] :
. - - N



http://www.mitre.org/news/envision/spring_09/minnery.html
http://www.mitre.org/news/envision/spring_09/minnery.html

