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These comments are intended to provide additional information relevant to 
the consideration of our proposal #200717500, DNA typing to identify native 
inland Oncorhynchus mykiss.  It appears that as currently planned the 
project would not be funded. 
 
Our overall goal is to develop simple, DNA-based tests which can be utilized 
by managers to identify the level of hybridization between coastal, hatchery 
rainbow and native inland "redband" rainbow.  Such tests are needed 
throughout many parts of the inland Northwest.  A major advantage of 
DNA-based tests as opposed to the allozyme tests which have been primarily 
used to date is that they do not require sacrifice of the fish and that 
sampling is easier to accomplish using fin clips placed in ethanol. 
Furthermore, additional markers are needed to increase the precision of 
estimated of levels of hybridization. 
 
We have been conducting preliminary research with funding from the Montana 
Department of Fish, Wildlife and Parks (MDFWP) which makes us very 
encouraged that we can make rapid progress toward the overall project 
objective if we are funded.  Jim Dunnigan is our contact in MDFWP.  Our 
preliminary project funded by Montana has sought to identify DNA tests for 
the inland and coastal forms of two allozyme loci which have historically 
been used to detect hybridization.  A brief summary of progress to date 
follows below.   
 
The superoxide dismutase (SOD1) enzyme was allozyme-typed by Robb Leary 
(MDFWP) in individuals from the Hayspur (Idaho) hatchery population, which 
has the 100 (generally common) and 152 (coastal) alleles in equal 
proportions. Allozyme ³homozygotes² of the 100 and 152 SOD1 types were 
chosen to characterize the mRNA sequence of the SOD1 gene through cDNA 
sequencing. This sequence analysis was used to identify the gene sequence 
change responsible for the defining amino-acid substitution detected by 
allozyme analyses. The SOD1 mRNA sequences were then compared and the 
allozyme-defining DNA single nucleotide polymorphism (SNP) was identified as 
the only sequence difference absolutely segregating with the allozyme 
differences and also resulting in a charged amino-acid substitution in the 
SOD1 enzyme.   The differences responsible for the 40 allele of SOD1 were 
also identified based on individuals typed from a putative Kamloops strain 
also being reared at the Hayspur hatchery.  The allozyme-defining SOD1-SNPs 
will now be converted into economical, readily assayable DNA tests capable 
of distinguishing either of the homozygous types or heterozygous 
individuals.   Characterizing the genetic type will not require sacrifice of 
the individual. It is noteworthy that the SOD1 mRNA sequencing results 
revealed a total of 10 SNPs in the 584 base-pairs of SOD1 gene sequence, 
most of which did not absolutely segregate with allozyme types.   Thus, 
there is extensive DNA variation in addition to that which is responsible 
for the allozyme differences.  It appears that coastal versus inland 
population typing likely could be possible in these sampled individuals even 
when the allozyme-defining SNP was ignored by evaluating the distribution of 
these other SNPs.  This indicates that population-defining SNPs are not 



uncommon and may be useful for DNA evaluation of genes in which amino-acid 
substitutions in allozymes are not present 
  
The L-lactate dehydrogenase B (LDH-B) mRNA sequence was characterized in 
allozyme homozygotes sampled from steelhead from the Clearwater, Idaho 
hatchery and typed by Robb Leary.  Sequence comparison revealed a single SNP 
resulting in a charged amino-acid substitution.  This will also be converted 
into an economical, readily assayable DNA test capable of identifying 
homozygous individuals of either type and heterozygous individuals. 
 
We still need to collect a thorough set of liver samples from a number of 
inland and coastal populations at the beginning of a new project both to 
validate the LDH-B and SOD1 tests we are now developing and to provide us 
with the material to develop new tests. Although we expect that the same 
changes will be found in other populations with LDH-B and SOD1 variation as 
in the ones that we have studied to date, this still needs to be 
demonstrated.  
 
As was discussed in the review of our proposal, to have a high level of 
confidence in interpreting the level of hybridization it is important to 
have a number of markers available that distinguish inland vs. coastal 
rainbow.  We would devote the rest of the project, as was outlined in the 
proposal, to identifying such markers and making them available to those who 
need them.  Because we have already made such good progress while studying 
the SOD1 and LDH-B genes,  we are even more encouraged that this should be 
possible than when we submitted the BPA proposal in January. 
 
Our project would provide important new tools to allow the level of 
hybridization to be identified in rainbow trout populations and to carry out 
rational management programs with that information.   As indicated in our 
proposal, this type of information is a high-priority need in many 
subbasins. 
 
Thank you for considering these comments. 
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