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TECHNICAL NOTE

A quick and simple nonlethal method for
extracting DNA from butterfly wings
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The polymerase chain reaction (PCR) is now used rou-
tinely in analyses of genetic variation for population and
evolutionary studies. Such studies usually involve the
analysis of a large number of individuals. In these cir-
cumstances, DNA extraction, using a conventional phe-
nol/chloroform-based approach, can be laborious and
time consuming. In addition, extracting DNA from in-

sects and other invertebrates normally necessitates the

Killing of specimens. Invasive sampling from small, natu-
ral populations is clearly not ideal, especially when the
particular study organism is rare or endangered. Here we
report on an extremely quick and simple, noninvasive
technique for extracting DNA from butterfly wing frag-
ments. Such crude DNA extracts have been used success-
fully in PCR of both nuclear and mitochondrial DNA
markers

Using a pair of fine forceps (sterilized by several
washes in ethanol and heating over a flame), a small frag-

ment of tissue about 2 mm square is removed from the
edge of the butterfly wing. This is then gently homog-
enised in 20 L of TE (10 mm Tris HCI, 1 mm EDTA, pH 8)
and left overnight at room temperature. Homogenisation

is performed by grinding thoroughly with a sterile pellet
mixer (Scotlab), in a 0.5 mL microfuge tube. Samples are
stored at 4 °C. Figure 1 shows PCR amplification prod-
ucts using 1 pL of the crude extract in a 50 UL total reac-
tion volume. In general, 1 uL of crude wing extract pro-
duces a similar product yield to 1L of total butterfly
phenol/chloroform-extracted DNA. Occasionally, it has
been necessary to increase the amount of extract in the
reaction (up to 10 L) in order to increase the yield of PCR
product. Successful amplifications have been performed
on unfrozen, dried specimens as well as those stored at —
70 °C. The technique will allow efficient and rapid field
sampling without the need for cumbersome cold storage
apparatus.
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Fig.1 Agarose gel electrophoresis of mitochondrial and nuclear
DNA amplification products, showing comparison between phe-
nol/chloroform-extracted DNA and crude DNA extracts
wings of P. argus (2% Agarose gel (Sigma) run at 80 V for 2 h).
Lanes: 1 & 6 molecular weight marker (sizes in bp); 2-5 amplifica-
tions of the AT-rich region of mtDNA using the met39- and
125438+ primers (designed by Martin Taylor, University of Ari-
zona); 2 no DNA control; 3 phenol/chloroform-extracted DNA; 4
& 5 crude DNA wing extracts; 7-10 nuclear DNA amplifications
(primers were designed from partial sequences of random clones
at UCL); 7 no DNA control; 8 phenol/ chloroform-extracted DNA;
9 & 10 crude DNA wing extracts. Length variation has been re-
vealed by the nuclear primers.
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This technique is currently being applied to the study
of genetic variation in metapopulations of two endan-
gered British butterfly species, the silver studded blue,
Plebejus argus, and the silver spotted skipper, Hesperia
comma. Genetic analyses can now be performed on small
local populations with few, if any, detrimental effects on
the long term survival of these populations. The tech-

nique should make it possible to study other rare and en-

dangered invertebrate species which are sensitive to
perturbations caused by invasive sampling.
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