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Quantification is essential for both development and neural behavior. Our past efforts of genetic dissection
in Drosophila identified key mechanisms for regulation of tissue size and growth in development and diseases,
including the conserved Lats/Hippo and AKT/TSC/TOR pathways. However, the neural mechanisms for quantity
discrimination of external matters remain elusive. Here, we report the establishment of a mouse model for
quantifying different amounts of food, which is similar to human behavior, following the Weber-Fechner Law.
Both viral inhibition experiments in mice and surgery data in patients have identified the specific cortex region
involved in quantity discrimination behavior. Two-photon imaging of neuronal activities revealed that quantity
discrimination is not coded by selected neurons with preferential activities or the number neurons. Instead, the
synchronous firing patterns of the neuronal population correlate quantity discrimination behaviors. Following
Shannon’s Entropy for information and computer science, we propose a Neural Entropy model, which could
predict quantity discrimination. Our study has not only provided a new biological quantification system key to
human and animal survival, but also has significant implications for Al. Finally, we have developed Al models to
quantify transcriptomic data in diseases, drugs, and herbal medicine and predicted potential therapies in clinical
trials.
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