
Mice are experimentally manipulated, including treatment with small molecules, antibody therapeutics, cellular
therapeutics and gene therapy. Fixed and perfused brains are cleared and immunostained intact and then imaged on
the ZEISS Lightsheet Z.1 microscope. After tiling and stitching in our Stitchy software, our machine learning-enabled
3TK software produces actionable anatomics data.

• Recent advances in optical clearing and light sheet imaging have opened an exciting new avenues
for brain-wide, cellular resolution immunostaining at the forefront of a dimensional shift from 2D to
3D histology.

• Traditional histological methods have been a mainstay of neuroscience research dating back more
than 100 years.

• Despite great advances in tissue labeling and imaging technology, until very recently imaging more
than a few hundred microns into a tissue has required slicing and mounting on slides.

• When looking for read-outs of genetic or pharmacological manipulations that affect the entire brain, this
traditional focused approach is lacking, forcing researchers to look at specific brain regions of interest.

• To help solve this issue, we have developed an optimized iDISCO-based tissue clearing method and
with our Mesoscale Imaging System for ZEISS Lightsheet microscopes, we can image cellular-
resolution immunoreactivity across entire intact mouse brains in ~25 min.

• Further, our machine learning-enabled 3TK software identifies individual immunostained cells and
objects throughout the brain and aligns them to the Allen Reference Atlas to produce an unbiased,
regionalized read-out of cellular patterns across 100’s brain areas.

• We have applied this technology to quantify microglia and β-amyloid plaques in the 5xFAD mouse
model of Alzheimer’s Disease.

• We can identify microglia throughout the entire brain and have developed two machine learning-
enabled workflows; one counts the microglia and the other measures microglial shape.

• For β-amyloid, we have used machine learning to differentially quantify immunoreactivity in
plaques vs neuronal cell bodies in the same fluorescence channel.

• In 5xFAD Tg mice, microglia colocalize with β-amyloid plaques. Our automated methods can
identify and count plaques and plaque-associated microglia (PAM) throughout the brain.

• These new methods for whole-brain, next generation 3D immunohistochemistry are ideally
suited to pre-clinical studies for unbiased, complete and anatomically precise mapping of the
efficacy of CNS therapeutics affecting amyloid deposition and neuroinflammation.Our Mesoscale Imaging SystemTM adapts the ZEISS Lightsheet Z.1 and 7 microscopes for imaging large tissues in

high refractive index solutions with mesoscale optics. This Thy1-GFP brain was imaged in ~25 minutes.
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In WT mice, individual homeostatic
microglia are spaced out and have a
ramified morphology with processes
surveying the surrounding region. In
diseased and inflamed states,
activated microglia take on a
condensed morphology. In 5xFAD
Tg mice, microglia move to
colocalize with β-amyloid plaques.
Our automated methods can
identify and count plaques and
plaque-associated microglia (PAM)
throughout the brain.

Intact mouse brains from experimental animals are removed and processed with Translucence’s optimized iDISCO-
related procedure. After immunostaining with an anti-Iba1 antibody, imaging in the Mesoscale Imaging System and
processing with our Stitchy software, large Tb-scale image files reveal microglia throughout the entire brain. This
figure shows zoomed regions from 2D optical slices at various plane depths in a single brain.
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After segmenting amyloid plaques throughout the brain, we register individual brains with the Allen Reference Brain,
using the warping function to shift the x,y,z coordinated of individual plaques into a standard coordinate space. We then
use the 3D brain map to produce automated regional quantification of amyloid plaque density.

The 6E10 monoclonal anti-Amyloid antibody stains conformers of amyloid found in both plaques and neuronal cell
bodies. Machine learning algorithms were trained to determine the probability of individual voxels in the image being
part of a plaque or a cell body. The plaque algorithm output is in red and the cell bodies in green.

Using an antibody that labels amyloid plaques, we performed our iDISCO-related procedure to immunostain plaques
throughout the intact brain. This figure shows an optical slice through the brain. Our machine learning-enabled workflow
and deterministic filters label individual plaques in 3D to enable automated brain-wide regional quantification.

Iba1 Staining Shape Label Count Label

We trained machine learning algorithms to help segment individual microglia. In one case, we predicted the full volume
of microglia to make shape determinations and in the other case we identified only the soma to generate counts.
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