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Introduction 
 

The primary goal of this project was to provide the infrastructure and laboratory equipment 
needed by the Alaska Department of Fish and Game (ADFG) to support genetic stock 
identification work for the Pacific Salmon Commission.  Identification of the origin of stocks of 
salmon caught in Southeast Alaska and northern British Columbia fisheries governed by the 
Pacific Salmon Treaty is a major area of on-going research.  Over the past 25 years, stock 
identification has primarily been through recovery of coded-wire tags and/or scale pattern 
analysis, sometimes complemented with analysis of brain parasites, egg sizes, and/or otolith 
banding.  Past genetic studies based upon allozyme analyses were informative, but limited due to 
the number of markers.   
 
More recent work with DNA-based genetic methods has provided the potential for improved and 
more detailed estimates of stock composition.  Currently, Chinook salmon caught in Southeast 
Alaska commercial troll, seine, and gill net fisheries and in sport fisheries are sampled for tissues 
for genetic analysis.  Stock identification information for Chinook salmon in Southeast Alaska is 
available for both commercial (troll and net) and sport-caught fish on a year round basis.  In 
addition, the composition of sublegal fish is being estimated, thus providing stock composition 
estimates of incidental mortality.  Sampling is also on-going for sockeye salmon caught in 
southern Southeast Alaska commercial net fisheries.  Stock composition estimates of 
transboundary river-origin sockeye salmon caught in fisheries in Southeast Alaska are possible, 
and, if implemented, may be more cost-effective than existing stock identification activities.  
Genetic-based stock identification activities involving coho and chum salmon in southern 
Southeast Alaska are also possible.  
 
Genetic based methods offer the potential for use in in-season management, not simply as a post-
season estimate of the stock composition.  Thus, the methodology may prove very useful in 
meeting Pacific Salmon Treaty Annex provisions, such as those involved with sockeye salmon 
catch limitation in southern Southeast Alaska and the origin of Chinook salmon captured in 
various commercial and sport fisheries.  In 2004, the Pacific Salmon Commission convened a 
panel of experts to examine limitations of the CWT program in the context of mass marking and 
mark-selective fisheries, as well as to evaluate the capacity of alternative technologies to improve 
assessment of Chinook salmon (Hankin et al. 2005; 
http://www.psc.org/pubs/CWT/EPfinalreport.pdf).  The Expert Panel concluded that alternative 
technologies could not by themselves replace CWTs,  but techniques such as genetic stock 
identification (GSI) could indeed complement the existing CWT programs or could be used in 



combination with other techniques such as otolith thermal marking to estimate the stock 
composition of a landed catch in a particular time/area fishery (Findings 11-13). 
 
The Gene Conservation Laboratory of the ADFG has been actively involved for several years in 
estimating stock composition of salmon caught in fisheries in Southeast Alaska subject to the 
Pacific Salmon Treaty.  Work ongoing at the current time includes the Chinook stock 
composition efforts discussed above as well as more recent efforts intended to provide stock 
composition estimates of sockeye salmon in southern Southeast Alaska.  This Northern Fund 
investment provided sufficient processing power and throughput to meet the present and 
foreseeable future needs of the PSC.  
 
This project had two main objectives: 1) Upgrade ADFG Gene Conservation Laboratory 
instrumentation to increase laboratory throughput and provide redundancy; and 2) develop DNA 
markers that are openly available and useful to both US and Canadian investigators.  Rapid 
changes in genotyping technology provided new equipment choices since the time the project 
proposal was submitted.  As a result, this list of equipment is not identical to the proposed 
equipment purchases (see attached original proposal).  Changes in equipment selections were 
made to best meet the project objective of upgrading the ADFG Gene Conservation Laboratory 
instrumentation to increase laboratory throughput and provide redundancy.   
 
 
 
Expenditures  
 
Project Objective 1:  Upgrade ADFG Gene Conservation Laboratory instrumentation to 
increase laboratory throughput and provide redundancy. 
 
The following equipment was purchased using these funds.   

1. $323K for Biomek FXP liquid handling robots for 384-well format:  Robotic 
liquid handlers are required for high-throughput handling of samples and 
biochemicals and allow all samples from entire plates to be handled at once.  
Fluid handling is the most labor-intensive and the most error-prone aspect of 
genotyping.  We purchased two robots, one for pre- and one for post-PCR needs.  
The robotic handler dramatically increased throughput, significantly reduced 
operator errors and improved the precision of transferring small chemical volumes 
compared to the alternative of pipetting manually by hand and eye.  One of these 
robots is equipped with DNA quantification capability and is configured with the 
Span-8 module that will allow for individual tube DNA quantity standardization.  
This standardization is key to development of multiplex assays. 
 

2. $24K for the ALPS 300™ automated heat sealer.  Sealing plates by hand is also 
labor intensive and prone to seal failures.  Seal failures result in expensive 
reanalysis.  This sealer is ideal for high throughput applications. The rate of 
sealing is approximately six plates per minute.  

 
3. $43K for a plate stacking robot (“Twister”).  The Twister is an automation 

accessory for the ABI 7900 HT SNP reader that increases throughput by allowing 
the reader to process samples unattended without manually feeding one plate at a 



time.   The Twister can load up to 84 384-well plates for unattended operation; a 
bar code reader allows the operator to insert or substitute plates into the sample 
queue at any time.  

 
4. $63K for two tetrad 384-well ABI 9700 thermocyclers plus well heads to convert 

two tetrad 96-well ABI 9700 machines to 384-well machines.  These two 
thermocyclers provide the DNA amplification and are the necessary first step for 
all subsequent DNA analyses.  These machines are dedicated to increasing 
throughput for SNP analyses.  Thermocycler capacity was inadequate to support 
the throughput of the SNP machine with the new automated feeder. 

 
Project Objective 2:  Develop DNA markers that are openly available and useful to both 
US and Canadian investigators; data type will not require complicated standardization. 
 

1. $50K for a sequencing contract to sequence loci in Chinook, chum, sockeye, and 
coho salmon to identify SNPs. 

 
2. $40K on chemicals to develop SNP markers.   

 
Products:  The expenditures directly supported SNP discovery in Elfstrom et al. (2006, 
2007) and Smith et al. (2005) and provided synergy with other projects resulting in the 
discovery of SNPs in coho salmon (Smith et al. 2006).  PDFs of these publications are 
attached. 
 
Performance 
 
Table 1 summarizes the total number of DNA plates that have been processed by the 
ADFG laboratory from April 2006 to December 2006 using the equipment outlined 
above.   
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Table 1.  Summary of the total number of DNA plates and their proportions (%) processed by ADFG from April 2006 to December 
2006 using the laboratory equipment funded by PSC Northern Fund. 
 

Equipment Chinook 
 

Sockeye 
 

Coho 
 

Chum 
 Dungeness 

Crab Total 

  
Non- US-
Canada 

US -
Canada  

 Non- US-
Canada 

US -
Canada  

 US -
Canada  

 Non- US-
Canada 

 Non- US-
Canada   

             
BioMek Pre-PCR 1444  506   7008  311   0  878   10  10157 
 (14%) (5%)  (63%) (3%)    (8%)  (0%)  
            
             
BioMek Post-PCR 6  101   0 0  0  4   0 111 
 (5%) (84%)       (3%)    
             
             
             
Plate Sealer and 
Twister 889  724  

 
3679  222  

 
15  

 
396  

 
0 5925 

 (15%) (12%)  (61%) (37%)  (2%)  (7%)    
             
             
             
PCR Thermocyclers 127  103   526  32  2   57   0 846 
 (15%) (12%)  (61%) (37%)  (2%)  (7%)    
                      

 


