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a. Abstract 
This study will develop a “nested” PCR assay for the detection of the White Sturgeon Iridovirus, a major deterrent in hatchery rearing of juvenile white sturgeon and possibly a major factor in wild fish recruitment within the Columbia River Basin. This assay will be used to detect the presence of virus in sturgeon broodstock captured in the wild and used for propagation and recovery projects. It will also be used to evaluate the presence of virus in wild, juvenile fish and assess the role the virus may play in decreased natural recruitment within the Columbia River Basin. Reproductive fluids, eggs and tissues from the broodstock and tissue from wild juveniles will be assayed by PCR for the virus in order to evaluate the possibilities of vertical transmission of the virus from parent to offspring and horizontal transmission between juvenile fish. Data will be evaluated for the development of risk assessment programs to improve survival of juvenile sturgeon in both hatchery environs and in the wild. 
b. Technical and/or scientific background
The economic, ecological and recreational value of white sturgeon is very important to the Columbia River Basin. However, decreased sturgeon recruitment has become a severe problem within the Basin above Bonneville Dam (Beamesderfer et al., 1995). A project, White Sturgeon Mitigation and Restoration in the Columbia and Snake Rivers, was initiated in 1986 to address growing concerns on sturgeon survival. A number of factors have been noted that may play a major role in declining white sturgeon populations: discharge and thermal fluctuations due to hydroelectric demands (Auer et al., 1996), destruction of spawning habitat (Parsley and Beckman, 1994) and inability to utilize fishways at the dams (North et al., 1993). Ongoing management projects addressing these problems include transplanting juveniles from below Bonneville Dam and the hatchery-rearing of sturgeon to supplement wild stocks. 

Another possible cause for declines in recruitment may be the prevalence of fish pathogens within the Basin. In 1998 the White Sturgeon Program documented the presence of viral pathogens in wild Columbia River white sturgeon. The White Sturgeon Iridovirus (WSIV) is one of four viruses that can infect white sturgeon. It is the most serious of the viral pathogens infecting juvenile white sturgeon (fish less than 15 cm) in hatchery environments causing mortalities as high as 95% (Hedrick et al., 1990). It was first described in 1988 from juvenile white sturgeon at aquaculture facilities along the Sacramento River in northern California (Hedrick et al., 1990). Since then WSIV has been documented in 1990 from the Lower Columbia River, OR; in 1991 from the Mid-Snake River, ID; and in 1992 from the Kootenai River, ID (LaPatra et al., 1994). A more recent isolation of WSIV occurred in 2001 (John Holmes, personal communication) from broodstock spawned at McNary Dam (Mid-Columbia River). The eggs were hatched out at the Abernathy Fish Technology Center (Lower-Columbia River) and the fry underwent a severe epizootic of the virus. In all reported situations, progeny came from wild sturgeon in the Columbia River Basin and were hatched and raised in hatchery environments with no previous history of pathogen presence. The strong indication is that WSIV is transmitted vertically from parent to offspring via reproductive fluids or egg content. This makes early viral detection in broodstock an important consideration for the hatchery production of white sturgeon stock. Detection and subsequent risk assessment may play a major role in any program utilizing hatchery-raised sturgeon.  

Diagnosis of WSIV currently requires histopathological sectioning of epithelial or gill tissue or viral isolation using special cell culture techniques to identify the virus (Hedrick et al., 1991). Both methodologies are labor intensive, time consuming and require a high level of technical competency. Results can take anywhere from 3 to 25 days. The polymerase chain reaction assay (PCR) is a rapid means of identifying species-specific DNA. It employs a set of species-specific DNA primers that react with the DNA of the target species (ie. a given virus) and creates multiple copies that can be detected visually in agarose gels. The PCR assay can be completed in less than 8 hours and is capable of detecting very small quantities of DNA specific for the target species. This assay has been adapted for the identification of a number of fish pathogens (Taylor and Winton, in press). There is a current “single round” PCR assay developed for WSIV (Ron Hedrick, personal communication). However, its sensitivity is weak and it has not been extensively tested outside the laboratory. Development of a “nested” PCR utilizing two sets of specific primers for WSIV would provide increased sensitivity sufficient in detecting carrier state within brood stock and wild juveniles. This assay could be used for screening reproductive fluids and eggs of broodstock captured in the wild prior to their acceptance for hatchery propagation. It could also be used to screen populations in the wild and determine the prevalence and geographic distribution of the virus within the Columbia River Basin.     

c. Rationale and significance to Regional Programs
The White Sturgeon Iridovirus may be a critical factor for the propagation of white sturgeon in any hatchery environment. The virus may well limit any attempt to raise sturgeon for supplementation, restoration or mitigation projects within the Columbia River Basin. It may also play a major role in normal white sturgeon recruitment within natural waters. Project 198605000, White Sturgeon Mitigation and Restoration in the Columbia and Snake Rivers, began in 1986. By 1998, this project had documented the presence of WSIV within the Basin. However, the extent of actual virus distribution throughout the Basin has not been determined. This needs to be done. The White Sturgeon Program Summary Mainstem/Systemwide Province (Feb. 22, 2002) supports the need for early detection of WSIV in potential broodstock and for detection of the virus in wild populations within the Basin. The Fish and Wildlife Program Priorities have listed the development of a screening test for WSIV and studies to determine the distribution and modes of transmission as high priority goals for the white sturgeon program in the Columbia River Basin. Actions applicable to Upriver ESA-listed sturgeon also recommend studies on the horizontal and vertical transmission of WSIV in regards to hatcheries and parental broodstock. A number of projects have been implemented to study and restore white sturgeon populations within the Columbia and Snake River Basins; Project 198806400, Kootenai River White Sturgeon Studies and Conservation Aquaculture, Project 198806500, Kootenai River Fisheries Investigations, Project 199700900, Evaluate Potential Means of Rebuilding White Sturgeon Populations in the Snake River Between Lower Granite and Hells Canyon Dams, and Project 199502700, Assess Limiting Factors of the Lake Roosevelt White Sturgeon Population. However, none of these Projects have addressed the possible impact of WSIV on respective white sturgeon populations.

This project will develop a rapid “nested” PCR assay for the detection of WSIV in reproductive fluids, eggs and tissues of white sturgeon. The assay will be used to study viral presence in captured broodstock (reproductive fluids and eggs) and in juvenile sturgeon (tissues) from both hatchery and natural waters within the Columbia River Basin over a three year period. This proposal complies with goals, principals and criteria set forth in Proposal Development and Review Criteria (www.cbfwa.org/reviewforms/systemwide/mainstem_systemwidecriteria.pdf). This proposal will assist in meeting recovery standards for white sturgeon (Goal 1) by defining the distribution of WSIV throughout the Columbia River Basin. It will provide additional understanding of watershed health (Goal 2) by examining the modes of viral transmission between wild broodstock, hatchery-raised juveniles and wild juveniles. Ultimately it will assist in meeting goals for improved fishing opportunities (Goal 3) by supplying the necessary base data for developing risk assessment programs for management of the resource. This proposal adheres to the outlined principals in supporting highest priority research needs set forth in Future Needs: Priorities for the Mainstem/System-wide Fish Wildlife Program  (www.cbfwa.org/reviewforms/systemwide/FutureNeeds.pdf). This project is complimentary to many of the ongoing sturgeon programs in the Columbia River Basin and relies heavily on those ongoing projects for sample collection. 

d. Relationships to other projects 
This project will be closely tied to most of the major white sturgeon projects ongoing within the Columbia River Basin. Samples of eggs, ovarian fluids and juvenile tissues will be supplied from fish collected during other ongoing projects. The development of a rapid, “nested” PCR for the detection of WSIV will provide all sturgeon programs with a means to evaluate the distribution and impact of WSIV within Basin sturgeon populations. It will also allow propagation projects to develop risk-assessment  plans on egg lots taken from wild broodstock. Collaborators on this project will include the Columbia River Inter-Tribal Fish Commission, CRITFC ( Project 86-50),  The Kootenai Tribe (Project 198806400), Idaho Game and Fish (Project 198806500), The Spokane Tribe (Project 199502700), University of Idaho (Sturgeon Research, Dr. Ken Cain), Oregon Department of Fish and Wildlife, (Project 86-50), Washington Department of Fish and Wildlife, (Project 86-50), University of California at Davis (Fish Virus Research, Dr. Ron Hedrick), Canadian Bureau of Fisheries and Oceans (Columbia River White Sturgeon Program/Columbia Basin Fish and Wildlife Compensation Program), Clear Springs Food, Inc., USGS/BRD  ( Project 86-50) and  USFWS( Abernathy FTC, Lower Columbia FHC and Idaho FHC).

e. Project history (for ongoing projects) 

This is a new project.

f. Proposal objectives, tasks and methods
1. Development of a nested PCR assay.

a. A set of primers has been developed for the identification of WSIV (Ron Hedrick, personal communication). However, the PCR assay using this primer set is not very sensitive or efficient in amplifying the DNA template of WSIV. Sensitivity and efficacy can be improved by developing a second set of WSIV primers to be used in conjunction with the first set in a “nested” PCR assay.  Primer sets for a “nested” PCR assay will be developed by Dr. Ron Hedrick at the University of California-Davis.

b. Optimization of running conditions and determination of sensitivity limits are essential factors in determining the efficacy of primer sets in a PCR assay. Annealing temperature, MgCl2 concentrations, number of cycles and sample concentration are all critical elements of a successful PCR assay. The primer sets will be optimized to determine the best operating protocol. This work will follow protocols as set forth in Taylor & Winton (in press, 2002).

2. Select and define sampling methods and protocols.

a. Examine different tissues using the PCR assay to determine which tissue                                                                                            

sample will be the most effective for viral screening. Samples will be             drawn from previously archived material from a WSIV outbreak at AFTC in 2002. Samples will include ovarian fluid, milt, and egg content from brood stock and epithelial tissue from barbels, nares and gills from juvenile fish.

b. Evaluate different DNA extraction methods for tissue sample use. Four or five different DNA extraction methods will be examined. 

3. Sample Collection.

a. Eggs and ovarian fluids will be collected during white sturgeon spawning 

      projects conducted by the Kootenai Tribe (Project 198806400), CRIFTC

(Project 86-50) and The Canadian Bureau of Fisheries and Oceans                    (Columbia River White Sturgeon Program).

b. Tissue samples will be collected from juveniles by all participating

Projects involved in collecting juvenile fish. Tissue samples will be drawn from both hatchery-raised juveniles and those captured from the wild. 

c. All samples will be shipped to AFTC on ice where they will be processed and stored (-80o C) until ready for analysis by PCR.

4. Sample Analysis with the “nested” PCR assay for WSIV. 

a. Samples from reproductive fluids will be analyzed by nested PCR to determine the potential for vertical transmission from parent to offspring.

b. Sample from juvenile fish collected throughout the Columbia River Basin will be analyzed by nested PCR to determine the range of WSIV.

g. Facilities and equipment
The Abernathy Fish Technology Center (AFTC) is a major research center for the U.S. Fish and Wildlife Service in the Pacific Northwest (USFWS, Region 1). The Fish Health Research Section at AFTC has the capabilities to pursue research and studies in areas of bacteriology, virology, immunology and therapeutant evaluation. Fish Health laboratories are fully equipped to pursue investigations in virology, bacteriology, protein chemistry, nucleic acid chemistry, serology, immunochemistry and biochemistry. 
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POSITION:
Head Pathologist



Pathology Applied Research Program 



U. S. Fish & Wildlife Service



Abernathy Fish Technology Center



1440 Abernathy Creek Road



Longview, WA 98632



360-425-6072, ext. 228 voice
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pete_taylor@fws.gov 
EDUCATION:

PhD.
 Fish Pathology, Auburn University, AL, 1977


M.S.
 Fish Diseases, Auburn University, AL, 1975


B.S.
 Fisheries and Wildlife Science, New Mexico State University, NM, 1974

EXPERTISE:
     
Fish pathology and microbiology with applications to fish health, management, conservation, and artificial propagation; use of innovative polymerase chain reaction techniques to identify and quantify fish pathogens.  Conduct research on salmonid diseases affecting fish production in the  Pacific Region (ID, OR, WA, CA, and NV) of the U. S. Fish & Wildlife Service.

PROFESSIONAL EXPERIENCE:
1996 - present:
Head Pathologist, U.S. Fish & Wildlife Service, Abernathy Fish Technology Center, Longview, WA 98632.

1992 - 1995:
Section Head, Pathology and Water Quality Section, National Biological Survey, Southeastern Fish Culture Laboratory, Marion, AL 36756.

1986 - 1992:
Areas Fisheries Specialist, Cooperative Extension Service and the College of Veterinary Medicine, Mississippi State University, Belzoni, MS 39038.

1982 - 1984:
Laboratory Director/Senior Researcher, General Genetics Corporation, Golden, CO, 80403.


1978 - 1981:
Fish Pathologist, Wildlife Vaccines Inc., Wheat Ridge, CO, 80033.


1968 - 1971:
Staff Sargent, United States Army.

PRIVATE CONSULTING:
July - August 1992: 
     Special Consultant on Aquaculture, Center for Veterinary      

                                            Medicine, Food and Drug Administration, Rockville, MD.

August 1985:

    Aquaculture Consultant, USAID, Quito, Ecuador.

November 1981 & 1986:    International Center for Aquaculture, Auburn University,                           

                                           Auburn, AL. Taught courses on fish health in Mexico and 

                                           Columbia.

CERTIFICATIONS:

1989
Board Certified Fish Pathologist, Certificate # 54


1988
Certified Fisheries Scientist, Certificate # 1910
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