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Automated measurement of fluorescence signals reveals a significant increase of
the graft-derived neurite neurite extension in neonates compared to aged rats
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The likelihood of Parkinson’s disease becoming treatable in the future thanks to grafts of iPS cell derived
neurons is rapidly increasing. However, the ability of grafted neurons to integrate in a mature brain is
limited. In an attempt to provide therapeutical improvement, it appeared that rigorous and efficient
methods for quantifying the extend of graft-derived innervation was severely lacking

Methods do exist, but all those reviewed present limitations that renders them unsuitable for our
experimental plan. Among the main concerns stands user intensiveness and proneness to errors, both
being due to the human element required for data treatment.

In essence, an operator is necessary to form a judgment on where to place the threshold for separating
the background noise from the authentic signal, potentially on hundred if not thousand of
micrographs. This poses multiple issues regarding consistency, accuracy, repeatability, and
practicality.

As reliable quantification capabilities are required for further development in this field, the decision
was taken to develop a new method that relies on the same core principles, but exchanged the human
element with an automated approach that emulate what an operator would do. Careful observation of
rat brain tissue revealed that some measurable values (Mean brightness, Standard Deviation) could
be extracted from images and allow a program to calculate a background threshold similar to what an
operator would decide. From this base, fine-tuning can be done quickly by a computer, by calculating
through a range of possibilities instead of letting a human operator rely on trial-and-error.

With this new method, Processing the 3145 images taken across the brains of 9 animals (5 young rats, 4 old) took
only 12 hours of computing, and concluded that the young brain environment was more favorable to neural grafts
ascomparedtoan “elderly”  brain, with the young condition containing 40 % more graft-derived neurites.
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