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Olfactory Marker Protein (OMP) is specifically expressed in mature olfactory sensory neurons (OSNs)
in vertebrates. OMP is encoded by a single-copy gene, which is highly conserved among species. In our
previous study, we found that teleost fish retain two OMPs. Generally, retention of duplicated genes
suggests functional differentiation between them. Thus, I aimed to clarify the modality of duplication and
functional differentiation of teleost OMP.

First, I acquired OMP sequences from databases using TBLASTN search. Two OMP sequences were
found in each teleost genome data. We named the one, similar to already-known zebrafish OMP, as OMP1
and the other as OMP2.

Next, I performed phylogenetic analysis using MEGAG6. The result suggested that teleost OMPs were
duplicated in the common ancestor of teleost fish. Many previous studies showed that whole genome
duplication (WGD) was occurred in the common ancestor of teleost fish. My synteny analysis also
supported that OMP duplication was derived from teleost-specific WGD.

These results made me expect that functional differentiation occurred between OMPI and OMP2. 1 thus
examined the expression patterns of them in adult zebrafish. I performed RT-PCR with total RNA
extracted from each organ as template. Distinct expression patterns between OMPI and OMP2 were
observed at the tissue level. OMP1 was specifically expressed in the olfactory epithelium (OE), whereas
OMP2 was expressed in the eyes as well as OE. Then, I performed two-color in situ hybridization with
antisense riboprobes to OMPI and OMP2 using cryosectioned OE tissues. Distinct expression patterns
were also observed at the cellular level in the OE. OMP1 was uniformly expressed in the deep layer,
whereas OMP2 was sparsely expressed in the superficial layer. Their expression patterns were little
overlapped.

My study suggested that duplicated genes specialized their expression patterns at the cellular level. This

mechanism might promote the retention of duplicated genes and contribute to teleost species diversity.
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