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The circadian clock exists in nearly all cells throughout the body, but in mammals, the
suprachiasmatic nucleus (SCN) in the hypothalamus functions as the central clock, conveying time
information to the entire body. Despite dramatic advances in brain organoid technology over the
past 15 years, there have been no reports of induced SCN. Using our experience in modeling
circadian rhythm disorders with embryonic stem (ES) cells (Tamiya Sci Rep 2016), we report the
successful high—efficiency induction and maturation of functional SCN from mouse ES cells
Immunostaining of the induced SCN organoid showed dense expression areas of AVP and VIP, and the
Core/Shell structure was also partially recapitulated. Single—cell RNA sequencing (scRNA-Seq)
showed high expression of SCN-specific genes such as S, R, R, L, N, V, R, S, G, etc. Comparison
with previously reported hypothalamic scRNA-Seq data (Romanov Nature 2020) revealed that the SCN,
which constitutes only 0.7% of the adult hypothalamus, was induced at a rate of over 20%,
indicating an exceptionally high-efficiency system. This high induction rate allowed us to
elucidate the differentiation lineage of SCN at eight time points using scRNA-Seq. Furthermore,
bioluminescence imaging of clock genes showed robust oscillations that did not decay for over two
weeks, dependent on neural activity, proving a synchronization mechanism unique to SCN cells
Additionally, transplantation into SCN-ablated mice seemed to restore the behavioral rhythm peaks
in the periodogram that were lost due to SCN destruction. Since SCN organoid technology is also
applicable to human iPS cells, it is considered promising for screening therapeutic drugs for

circadian rhythm disorders. (Tamiya (corresponding author), et al, in preparation; JP2023-087986)



