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RESPONSE

The scope of this proposal has been revised to avoid duplication of effort by eliminating objective 1 from the initial proposal (WDFW is working on this component).  Therefore, the revised proposal focuses on the second objective of the study, evaluation of the genetic control of physiological processes related to smoltification.  The overall goal of this research is to determine the potential role of resident fish in rebuilding anadromous populations.
Anadromous and non-anadromous life history types of O. mykiss occur in sympatry throughout the species range in rivers with access to the sea (Behnke 2002).  Previous studies indicate that either type can be derived from one another (Zimmerman and Reeves 2000; Pascual et al. 2001; Thrower et al. 2004), and evidence suggests high gene flow through interbreeding of the types (Docker and Heath 2003; Narum et al. 2004; Olsen et al. 2005).
Both environmental and developmental factors determine if salmonids remain as residents, or undergo the necessary physiological changes (smoltification) to prepare for anadromy (Beckman and Dickhoff 1998).  While some of the associated environmental (i.e. photoperiod and temperature; Thorpe 1989) and growth conditions (Dickhoff et al. 1997) have been evaluated, the genetic mechanisms that contribute to physiological development and life history selection are unknown.

Physiological adaptations of smoltification have been identified to be under direct influence of the expression Na-K-ATPase (Hoar 1988; Clark et al. 1992) and IGF-I (Beckman and Dickoff 1998).  The regulation of expression of these traits must be genetically controlled and previous research has identified quantitative trait loci (QTL) linked to smoltification (G. Thorgaard and K. Nichols, in preparation).  Further, the variation in smoltification timing has been shown to be partially dependent on heritable genetic traits (Taylor 1990; Kreeger 1995)
This revised proposal seeks to test two hypotheses in a pilot study in the Yakima River that would potentially be expanded to other regions in the Columbia River basin in future years.  The two null hypotheses to be tested include:

1) There are no significant differences in allele frequencies of QTL loci, or expression of Na-K-ATPase in resident, anadromous, and mixed populations of O. mykiss.

2) None of the 16,000 genes present on the GRASP microarray are differentially expressed among resident and anadromous life history types.

This proposal seeks to investigate the genetic control of physiological processes related to smoltification.  We plan to use existing genetic markers to evaluate the predisposition of individuals to become smolts, as well as identify new gene regions that regulate the physiology of smoltification.  Since these life history types of O. mykiss interbreed, there is potential for rainbow trout to contribute to the recovery of decimated steelhead stocks in the Pacific Northwest.  This research will attempt to contribute to understanding life history tactics in salmonids, and the potential role of resident fish in rebuilding anadromous populations.
Results of this research will be conveyed through annual reports as well as peer-reviewed literature.  The primary investigator for this proposal, Shawn Narum (PhD), has demonstrated the ability to lead and contribute to research related to the recovery of salmonids.  This is evident in recent publications (see below) and his position as Senior Scientist/Lead Geneticist with the Columbia River Inter-Tribal Fish Commission.
Shawn R. Narum, PhD
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