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Many brain cells in confined space

The problem of connectivity mapping

Which dendrite/soma is targeted by which axon?

Sparse labeling

Loss of information

Multicolor labeling

Neighbor cells are color coded
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Cerebellar 
Circuit Tracing

Reconstruction of 
341 axons,
236 mossy fibre
presynaptic rosettes,
and 93 granule cells 









2 copies  stochastic expression of 3 
different genes

Copy number too small  only 1 of the 3 
genes expressed in most cells 

Copy number too high  reduced color 
variation



tTA-TRE (Tet-Off) system
















From Brainbow to Tetbow – Summary

Development
• Enhanced expression by color 

variation maintenance 
improved neuronal tracing

• AAVs for adult and less genetically 
tractable animals

• Combination with tissue clearing 
by using chemical tags large 
scale tracing

Limitations and future challenges
• Too sparse labeling  improve 

multicolor labeling and color hue 
consistency

• Multicolor 3D STORM imaging of 
cleared tissues by autonomously 
blinking chemical tags
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