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Fig. 1 Schematic diagrams of a conventional in situ hybridization and newly developed high-sensitivity ISHs.
(A) Conventional digoxigenin (DIG) -labeled ISH. DIG-labeled RNA probes complementary to the target sequence
are used. Alkaline phosphatase-labeled antibody against DIG is used for chromogenic reaction. (B) High-sensitivity
ISHs. The common mechanism of these assays includes use of multiple short oligonucleotide probes for
hybridization and the addition of numerous fluorescent labels to each probe by further hybridization to the first
probe. (i) HCR ISH, (ii) SABER-FISH, (iii) clampFISH, (iv) RN Ascope.
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Fig. 2 Applications of high-sensitivity ISH in neuroscience
(A) Visualization of low-expression transcripts encoding neuroendocrine-related membrane receptors in rats.

(i). Expression of Kiss1r in POMC neurons in the arch nucleus responsible for feeding regulation. Npffrl expression in
CRF neurons of the paraventricular nucleus responsible for stress response (ii), and in kisspeptin neurons of the female

anteroventral periventricular nucleus (iii).

(B) Analysis of anesthesia-induced changes in gene expression. (i) Transient suppression of Per2 expression observed
after treatment when three types of anesthetics with different mechanisms of actions were used. (i) Examples of
propofol- and sevoflurane-activated brain regions revealed by ISH on Fos mRNA. The medial vestibular nucleus is
commonly activated by the two anesthetics, and the solitary nucleus is activated only by sevoflurane. These activated

brain regions were subsequently sampled by laser microdissection and subjected to DNA microarray analysis. For

details of the array analysis, see ref 32. All photomicrographs in Fig. 2 are unpublished images obtained in parallel with

the authors previously published studies (Refs. 11, 28, 31, and 32).
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