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The recent  development  of  var ious  t i ssue c lear ing and three-

dimensional (3D) imaging methods, including our CUBIC pipeline [1-2], 

allowed the comprehensive observation of the whole organ/body with 

cellular resolution or more. However, in the long history of histology, 

whole-organ/body 3D staining and imaging have been challenging due 

to the difficulty of adequate penetration of stains and antibodies. Even 

a small dye occasionally exhibits resistance to penetration, implying a 

complex physicochemical environment in the staining system.

 In this presentation, we will introduce a versatile whole-organ/body 

staining and imaging protocol named CUBIC-HistoVIsion [3]. To dissect 

the complex physicochemical environment, we first conducted a 

precise characterization of biological tissue as an electrolyte gel. Then, 

we experimentally evaluated a broad range of 3D staining conditions 

by using a simplified tissue-mimicking artificial electrolyte gel. The 

combination of essential conditions allowed a bottom-up design of 

efficient 3D staining protocol which could uniformly label adult whole 

mouse brains, an adult marmoset hemisphere, a ~1 cm3 tissue block of 

adult human postmortem cerebellum, and an infant whole marmoset 

body with dozens of antibodies and cell-impermeant nucleic acid 

stains. We also demonstrate that our protocol enabled structural and 

functional neural circuit identification and analysis with Rabies virus 

tracing and whole-brain c-Fos immunostaining. The CUBIC-HistoVIsion 

o ffe rs  advanced oppor tun i t ies  fo r  o rgan-  and organ ism-sca le 

histological analysis of multicellular systems in the brain and body.
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Fig. 1 Overview of CUBIC-HistoVIsion and representative 
3D imaging data of whole mouse brains.
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