
INTRODUCTION
Estrogen receptors (ERs) are the means by which estrogen can exert its effects
and influences biological processes in the reproduc ve system, brain, and other
regions of the body. The classic ER subtypes, ER alpha (α) and ER beta (β) are
known to be located in the nucleus (Nelson et al., 2010); however, recently an
orphan G protein-coupled receptor, GPR30, was shown to mediate the ac ons of
estrogen outside of the nucleus. GPR30 is known to localize to both the plasma
membrane as well as the membranes of intracellular organelles (Prossnitz et al.,
2009). To date, li le is known about the cellular distribu on or mechanism of
ac on of this novel estrogen receptor.

Reproduc on in teleosts
Compared to mammals, teleosts possess 100-1000 mes more aromatase in the
brain during their peak spawning period (Callard et al., 1978). Such high
expression of the enzyme that synthesizes estrogen from testosterone makes
teleosts an ideal model system to study the effects of estrogen and expression of
ERs in the brain. Teleosts reproduce by spawning, which is defined as the me at
which female fish lay their eggs for subsequent fer liza on by males however,
the characteris cs and details of this period vary depending on the type of fish.
This study u lizes goldfish, Carassius auratus, which spawn once a year from
approximately late March to early June, and zebrafish, Danio rerio, which spawn
opportunis cally.. Varia ons in GPR30 expression would suggest the recruitment
and inser on of the receptor when needed. It is known that estrogen can
promote rapid genomic signaling as it has been seen that estradiol can increase
the quan ty of dendri c spines when applied to neurons (McEwen 1994). An
increase in the amount of dendri c spines is essen ally a change in the
morphology of the cell and will undoubtedly increase the surface area (Herring et
al., 1998) yielding an increase in both connec vity and signaling of the neuron.
Seasonal altera ons in receptor expression may have similar effects of increasing
signaling and func on however the resul ng func ons will vary depending on the
region of expression. Our previous work has shown that GPR30 expression is
significantly higher the periventricular grey zone of the op c tectum in breeding
female goldfish compared to breeding and non-breeding males; this
phenomenon could serve as a mechanism to help process visual informa on
during spawning and courtship behaviors more precisely (Parhar et. al., 2001).
On the contrary, GPR30 expression in the Mauthner cell circuit remains similar
through breeding and non-breeding fish. This circuit, which includes the saccule
of the inner ear and the auditory (VIIIth) nerve, is responsible for the startle
response and escape of the fish (Pereda). No change in GPR30 expression in this
circuit suggests that there is no need for increased signaling in this region as exact
transmission of auditory signals and firing of the Mauthner cell are impera ve
regardless of season or breeding state. Localiza on of GPR30 to peripheral
nerves suggests the receptor is involved in sensory/motor integra on of
func ons that can also be necessary to facilitate spawning. Fish gather sensory
informa on from their environment and respond accordingly; ER expression can
aid in adjus ng sensory/motor integra on according to the demands of the
animal’s external environment. Loca on of receptor expression is an important
aspect of the role the hormone will play and will change based on breeding state
and environment thus altering func on as well.
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Figure 1. 

Lifespan Ab was made against a sequence between amino acids 100-150 
and Santa Cruz was made against a sequence between amino acids 175
and 225.

CONCLUSIONS

3) GPR30 staining is apparent in the Mauthner cell circuit.
4) GPR30 staining colacalizes with both neuronal and glial staining. 
5) GPR30 labeling is predominantly cytoplasmic.
6) GPR30 intensely labels peripheral nerve processes and appears to colocalize with myelin.
7) GPR30 staining can be irregular and associate with plaque-like structures .
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Figure 2. 

Figure 3. 

Figure 4. Co-labeling of GPR30 with both glial and neuronal markers. 

Figure 5. GPR30 expression is predominantly cytoplasmic.

Figure 6. GPR30 is  strongly expressed in the peripheral nervous system.

Figure 6. GPR30 does not label cell nuclei but appears to co-label myelin.

Figure 7. GPR30 labeling can be irregular and appears to be associated with plaque-like structures. A) GPR30
immunolabeling in a coronal brain slice. B1-9) Confocal series of nuceli (DAPI, blue) and GPR30 (green). 
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