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Abstract 

The olfactory epithelium (OE) of  fish contains two major types of  olfactory sensory 

neurons (OSNs) that are distinct morphologically (ciliated vs. microvillous) and possibly 

functionally.  Here we found that these OSNs express different sets of  signal transduction 

machineries: the ciliated OSNs express OR-type odorant receptors, cyclic nucleotide-gated 

channel A2 subunit, and olfactory marker protein (OMP), whereas the microvillous OSNs 

express V2R-type receptors and transient receptor potential channel C2 (TRPC2).  To 

visualize patterns of  axonal projection from the two types of  OSNs to the olfactory bulb 

(OB), we generated transgenic zebrafish in which spectrally distinct fluorescent proteins are 

expressed in the ciliated and microvillous OSNs under the control of  OMP and TRPC2 gene 

promoters, respectively.  An observation of  whole-mount OB in adult double-transgenic 

zebrafish revealed that the ciliated OSNs project axons mostly to the dorsal and medial 

regions of  OB, while the microvillous OSNs project axons to the lateral region of  OB.  A 

careful histological examination of  OB sections clarified that the axons from the two 

distinct types of  OSNs target different glomeruli in a mutually exclusive manner.  This 

segregation is already established at very early developmental stages in zebrafish embryos. 

These findings clearly demonstrate the relationships among cell morphology, molecular 

signatures, and axonal terminations of  the two distinct types of  OSNs and suggest that the 

two segregated neural pathways are responsible for coding and processing of  different types 

of  odor information in the zebrafish olfactory system.



Fig 1  A) 3-dpf  OMP:gap-YFP embryo. B) 3-dpf  TRPC2:gap-Venus embryo. 

Fig 2  Confocal observation of  labeled OSNs in a 5-dpf  OMP:CFP (magenta);TRPC2:Venus 

(green) double transgenic embryo. 

Fig 3  A) Whole-mount OB of  an adult OMP:RFP (magenta);TRPC2:Venus (green) double 

transgenic zebrafish.  B) Immunolabeling with anti-RFP (magenta) and anti-GFP (green) 

antibodies on a horizontal section of  the OB.


