Effects of Salinity on Na+/K+ ATPase in the tidepool sculpin, Oligocottus maculosus.
Abstract
The tidepool sculpin, Oligocottus maculosus, is an intertidal fish with a wide range of tolerance to changes in salinity. The time course of the physiological response to a change in salinity will be assessed by placing 32 specimens, 8 in each tank, in four separate tanks at 50 ppt seawater, 34 ppt seawater and 5 ppt seawater for a total of 96 fish.  Gill tissue samples will be taken and expression of Na+/K+ ATPase will be measured.
Introduction
The tidepool sculpin, Oligocottus maculosus, is a very common intertidal species with a range from Alaska to southern California (Eschmeyer and Herald 1983).  Due to the nature of their environment tidepool sculpins are subjected to a wide range of salinity.  In winter months during heavy rains an isolated tide pool can become brackish in nature (Horn et al. 1999).  In summer months the opposite can happen as an isolated tide pool slowly evaporates raising the salinity of the pool (Horn et al. 1999).  Tidepool sculpins quite small, less than 9 cm, and lack scales (Eschmeyer and Herald 1983).  Physiologically this presents a challenge as the surface area to volume ratio of the tidepool sculpin is high and the lack of scales allows for greater diffusion across the skin.  It has been shown that in juvenile coho salmon that expression of Na+/K+ ATPase is regulated by salinity (Morgan and Iwama).  The aim of this study is to observe the physiological response of the tidepool sculpin to dramatic changes in salinity and to determine its ability to regulate the expression of Na+/K+ ATPase.
Question
What are the effects of salinity on the expression of Na+/K+ ATPase in tidepool sculpins?

Hypothesis: 

Tide pool sculpins will show an increase in expression of Na+/K+ ATPase hypersaline environment.  


Tide pool sculpins will show a decrease in expression Na+/K+ ATPase hyposaline environment.
Materials and Methods

96 samples were gathered from Puget Sound and placed into tanks at 50 ppt seawater, 34 ppt seawater, and 5 ppt seawater.  Specimens were acclimated to conditions over the course of one week.  Fish were fed brine shrimp.  The experiment ran for 14 days and samples were taken after 1 day, 3 days, 7 days, and 14 days.  8 fish were taken from each tank at each sampling period.  The specimens were euthanized via an overdose of methanetricane sulfonate (MS-222).  Gill tissue was collected and frozen in sucrose-EDTA-imidazole buffer (SEI).  RNA will be isoloated and quantified from 14 samples, two from 35 ppt after 1 day (control), 6 from 5 ppt after 1 day and 3 days, and 6 from 50 ppt after one day and 3 days.  After quantification cDNA will be made through reverse transcription and a PCR and QPCR will be run using primers designed for Na+/K+ ATPase from Danio rerio as the gene has not been sequenced in O. maculosus. 
Expected Results


The samples from the hypersaline environment should show an increase in expression of Na+/K+ ATPase over those from the intermediate conditions.  Samples from the hyposaline environment should show a decrease in expression of both the hypersaline and intermediate conditions.
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