
610 RAILWAY STREET (COURIER), P.O. BOX 274 (MAIL), NELSON, BC  V1L 5P9.

Phone/Fax: 250-352-3563/3567 (LAB) 250-354-1152/1158 (ADMNISTRATION)

April 30, 2003

Larry Davis Becky Bravi
DWB Forestry Services Yun ka Whu’ten Holdings
36A Lakeview Ave
Williams Lk, BC  V2G 1B2

Re: YKW DNA Pilot Study/WGI Project w9402

Dear Sirs;

I am enclosing an update for the AT-series (YKW/Anahim) samples. This update
describes the genetic data that we currently have available for these samples. The
genetic species identifications are complete, having identified 2 fisher and 10 pine
marten samples, in addition to a small number of samples from at least four other
species. The individual identifications are also complete, although there is some
work remaining to produce complete genotypes that will be suitable for archiving.
The gender analyses that we have attempted thus far have not produced satisfactory
results, and we are currently in the process of optimizing this test to generate more
legible results in mustelids.

Extraction

DNA was extracted using QIAGEN’s DNeasy Tissue kits, and following the
manufacturer’s instructions (http://www.qiagen.com/literature/genomlit.asp - dneasytissue). In
cases where all of the available roots were embedded in the adhesive, hairs on sticky
pads were first dissolved away from the glue using a solvent that we have found not
to interfere with DNA extraction or downstream analyses. We did not exhaust all of
the sample material that you sent us, or all of the DNA that we extracted. Unless
instructed otherwise, we will store leftover sample and DNA under appropriate
conditions for five years after the completion of the project, at which time we will
contact you for disposal instructions.
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Species Testing

The species test consisted of a sequence-based analysis of the 16S rRNA, mtDNA
gene (e.g. Johnson & O’Brien 1997. J. Mol. Evol. 44:S98). The specific primers and
analysis conditions that we used are proprietary, but our results could be fully
reproduced using published methodology.

The 18 strong results were compared to a library of known-species reference data.
While the majority of results were perfect matches to data in our reference library,
there were a number of noteworthy results. First, there was one sample that produced
a clear result to which we could find no match in our reference library. The most
similar reference data were in the mouse/rat group, and there was a small piece of
tail attached to the stick pad which had been identified in the field as mouse or vole.
If you were able to provide a reference sample from a positively identified mouse
sample from your study area, we would be happy to add this sample to our reference
library in the hope of providing a match to the mystery sample.

Another noteworthy result involved a red fox species identification that was clearly
mixed with a small amount of DNA from a second species. Due to the relatively
weak signal strength produced by the second species, and because the red fox results
often overwhelmed the results from the second species, we cannot be certain about
the species identity of the second species. Nonetheless, we did run this sample twice,
and the only species that we can match to the weaker results is moose. It is possible
that the fox had been feeding recently on a moose carcass, and that some moose
DNA was present on the fox hair. There were certainly no moose hairs in the sample.
Note that we have not analyzed a moose sample in this lab in the last six months, so
the possibility of contamination from a moose sample in the lab is not realistic.

A final noteworthy result came up as human. Presumably this comes from researcher
contamination, either in the field or in the laboratory. We run negative controls
(tubes to which no hairs are added, and which are analyzed in parallel with a group
of research samples), and one of these controls did produce a human result around
the same time that your samples were being analyzed. Something as small as a piece
of dust (dry skin) falling into a reagent tube could cause otherwise weak samples to
produce human results, and this possibility cannot be ruled out in the present case.
Note that such contamination is not expected to interfere with results from samples
that contain a reasonable quantity of DNA, since the sample DNA would overwhelm
slight human contamination. There was no evidence of human results in any of the
other 18 samples that were analyzed for species identity.
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Individual Identifications

We analyzed all of the marten and fisher samples using the six microsatellite markers
that were used previously by Mowat and Paetkau (2002. Wildlife Biology 8:201) for
individual identification. The reagent stock for one of these markers turned out to
have degraded with storage (we are waiting for replacement materials), so we only
obtained satisfactory results for five markers. Of these five markers, all worked well
on the pine marten samples (as expected), but only three produced useable data with
the fisher samples. We are currently waiting for materials that will allow us to test
additional markers on the fisher samples—markers that were described (Kyle et al.
2001. Molecular Ecology 10:2341/Kyle pers. com.) as highly variable in BC fisher.

One of the quirks of individual identity analysis is that it is relatively easier to prove
that samples come from different individuals than it is to prove that individuals come
from the same individual. In principle the former conclusion can be based on the
observation of a different genotype at a single genetic marker, whereas the latter
conclusion can only be made after data have been collected from a sufficient number
of markers that there is a very low probability of two related individuals chancing to
have matching genotypes for all of the markers in question. In theory, matches can
be declared based on as few as four exceptionally variable markers, but in practice
five to seven markers are typically required, with the actual number being
determined by marker variability. While non-matches can be declared based on a
single non-matching genetic marker, we normally like to see mismatches at two or
more markers, as this rules out the possibility that a laboratory error caused the
declaration of an spurious mismatch between two samples that really did come from
the same animal.

The only reason that we are able to present final results on individual identity at this
time is that all of the AT-series genotypes differed at two (fisher) or more than two
(all pairs of marten samples) of the markers for which we currently have data. This
means that there is no realistic possibility of any of these samples coming from the
same individuals. In other words, the 2 fisher samples and 10 marten samples in this
group come from 12 different individual animals.

While the individual identifications are complete for this group of samples, it is our
intention to continue working on these samples until we have made every reasonable
effort to generate six-locus genotypes for all samples. These extra data are not
required for the current project, but failure to collect these data could cause
difficulties in the future if new samples are added to the current file and are found to
have genotypes that match some of the current genotypes.
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As alluded to above, the number of markers that are required in practice is a function
of marker variability. As a general rule, seven markers are required when the mean
heterozygosity is below 0.68, while as few as five markers can be used when
heterozygosity climbs above 0.77 (these numbers apply to small projects of < 100
individuals, larger projects require more power, and thus more stringent rules;
Paetkau 2003. Molecular Ecology. in press). While we do not have a large enough
sample of individuals to generate marker-specific estimates of variability, we have
48 high confidence, single-locus genotypes for fisher, of which 39 (81%) are
heterozygous. This preliminary finding suggests that five markers may be sufficient
to achieve individual identifications in this study population.

There are several notations that need to be explained for you to be able to understand
the data file. A clear, strong allele is indicated by a simple 3-digit number. When, and
only when, two such numbers appear for a given locus—separated by a decimal
point—this indicates a complete genotype that was used for identifying individuals.
Alleles that were not clear enough to be considered reliable were recorded as 2-digit
numbers, and treated as missing data. Such alleles may be upgraded to 3-digit
numbers as we try to clean up this file. When there was evidence of more than two
alleles at a marker (none in this series, but one case in the TR-series), multiple alleles
were indicated by separating numbers with extra decimal points. Such results could
indicate a mixed sample, but can also come from contamination or noisy baselines in
very weak samples. If we believe the sample is clearly mixed, this would be
indicated in the ‘Class’ column of the results file.

Decisions about when a data point is strong enough and clear enough to be
considered reliable (3-digit vs. 2-digit), as well as when a complex result is due to
mixture rather than a noisy baseline, are based on the experience of the particular
person who is scoring the data. Our policy is to have all of the data points that are
scored in this laboratory confirmed by a second, highly experienced person before
those data are exported to the database. In addition, we keep a careful record of each
error that we detect, providing a feedback loop that helps technicians refine their
skills to the point where a maximum of data are recorded with a minimum of error.
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Various and Sundries

Jennifer Weldon (jweldon@wildlifegenetics.ca) is doing the laboratory work on
these samples, and you can feel free to contact either of us with questions. The
invoice for this work was communicated electronically last Friday, and a hardcopy
went out (care of Larry Davis) with Monday’s mail. For the time being, I will
communicate this letter in pdf format via e-mail, accompanied by results in an MS
Excel spreadsheet. Let me know if you require hardcopies of either, or if you have
format or encoding problems.

The combination of a moderate workload, and our interest in promoting DNA-based
inventory techniques in new species, meant that we were willing and able to provide
these results in an extraordinarily short time (27 days following receipt of samples).
However, it would not normally be possible to generate results so rapidly unless a
surcharge was applied to cover such extra costs as bringing staff in on weekends. As
stated in our proposal, you should normally anticipate results within three months of
our receiving the samples. We anticipate that a finalized results file, with gender data
and more complete microsatellite genotypes, will be available within three to four
weeks.

I am excited to see people having success at collecting good DNA samples from pine
marten and fisher, and I thank you for including us in your research activities. I
certainly hope that we will be able to work together on more projects of this nature in
the future.

Yours sincerely,

David Paetkau, Ph.D.
President


