Molecular characterization and expression of synaptic
plasticity-related genes in the olfactory organ and brain of
chum and pink salmon during seaward and homeward migration
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Introduction

Smoltification period was firstly evidenced
as an essential period for olfactory
imprinting formation. Recent studies indicate
that juvenile fresh water life stage not only
smoltification is involved in imprinting.

Relationships between neurotransmitters/receptors express on the
post-synapse and olfactory imprinting in salmon were indicated.
However pre-synaptic neuronal molecules were not studied.
Neuronal Snare complex is essential for synaptic transmission and
memory formation in vertebrate.

“Olfactory imprinting”
“Sequential imprinting”
Imprinting in larva
Seaward migration
Smoltification

Neuronal Snare complex Snap25, Syntaxin1, Vamp2

Feeding migration

Olfactory
imprinting
Pink salmon

Molecular machine
regulates synaptic
vesicle exocytosis

Synaptic
vesicle

Pre-synapse
Maturation
Neurotransmitter
Neurotransmitter
receptor

Chum salmon

Study objective:
Reveal the relationship between olfactory
imprinting and snare mRNA expression in
salmon

Post-synapse
Homeward migration

Materials and methods
Chum salmon

Pink salmon

Oncorhynchus keta

O. gorbuscha

Tissue homogenate
Olfactory organ
Olfactory bulb
Telencephalon

Migration stages

Seaward

Feeding

AAAAAA

Extract total RNA

AAAAA

Synthesize cDNA

Isolate cDNA sequences

Homeward

Real-time PCR
snap25, stx1, vamp2
Olfactory organ

Results

Olfactory bulb

Telencephalon

Chum

Highly conserved snare cDNAs were isolated
from chum and pink salmon olfactory center
mRNA expressions

Snap25 204 aa
Chum vs Pink salmon
98.5-99.5% identical

Syntaxin1 288 aa
Chum vs Pink 98-99.5%

Vamp2 110 aa
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Juvenile: Temporal increase of synaptic plasticity
←Neuronal development, imprinting

Adult: Species specific
snare expression patterns
←Maturation age,
growth rate, stray rate….
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