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Designed for digestion of intact, whole beetle heads and prothorax
This DNA extraction protocol uses the Qiagen DNeasy Blood & Tissue kits to process pinned
insect specimens from natural history museum collections without the destruction of external
morphological characters that may be useful in downstream applications. The protocol was
designed to work on beetle specimens but has been used successfully with other small insect
groups.
For beetles, the protocol requires separating the specimens into two halves, soaking one half in
the lysis buffer, and then returning the processed half to the pin. The dried internal tissues are
lysed and the chitinous external structures are unharmed, even fine setae. Using the head and
thorax minimizes the potential for symbiont contamination and preserves internal reproductive
structures in the abdomen. The amount of DNA recovered will likely be less than with fresh
tissue. Thus, the protocol recommends reducing the elution buffer volume by half (to 100 μl).
Amount of starting tissue will also affect yield, so adjust accordingly. The Qiagen protocol
recommends up to 50 mg of tissue.
ATL is a lysis buffer. It contains SDS, which denatures proteins, and EDTA, which is an enzyme
stabilizer and sequesters metal ions such as Ca2+. Buffer AL is also a lysis buffer; it contains
guanidinium chloride (GndCl), which is a protein denaturant, and a detergent to rupture plasma
and nuclear membranes. Qiagen recommends using ATL buffer when lysing tissue (versus
blood), so the protocol starts with ATL and proteinase K. Buffer AL is also used to complete the
lysis and help bind the DNA to the spin column silica membrane.
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Museum Extraction Protocol
This is a cheat sheet. For the full set of directions, see the documentation that came with the
Qiagen kit or the Supplementary Protocols document: Purification of total DNA from insects
using the DNeasy® Blood & Tissue Kit. The following steps are similar to the manufacturer’s
directions but with slight modifications.

1. Add 60µl PBS to labeled microcentrifuge tubes.
2. Remove the head and prothorax from each specimen by inserting a forceps tip at
the mesoscutellum (the joint of the pronotum and elytra) and place in the
corresponding labeled 1.5ml microcentrifuge tube. Do not homogenize the tissue.
3. Add 40µl proteinase K to the microcentrifuge tube.
4. Add 200µl Buffer ATL (without added ethanol) to the microcentrifuge tube. Mix
gently by vortexing.
5. Incubate with gentle agitation for several hours. Typically, 4 hours is sufficient
though lysis can be carried out overnight as well without noticeable damage to the
specimen (for beetles). Lysis completion can be confirmed by observation of
digested internal tissue as well as increased color (brownish) and opacity of the
lysate solution.
6. Add 200µl Buffer AL to the digestion buffer (lysate) and vortex.
7. Add 200µl 100% ethanol to the digestion buffer (lysate) and vortex.
8. Pipet the lysate mixture from step 7 (including any precipitate, should be 700µl)
into the DNeasy Mini spin column placed in a 2 ml collection tube.
a. Add 1mL 100% ethanol to completely submerge the head and prothorax
left behind in the microcentrifuge tube. Drain off and replace with another
1mL ethanol after extraction.
9. Centrifuge lysate at ≥6000 x g (8000 rpm) for 1 min. Discard flow-through and
collection tube.
10. Place the DNeasy Mini spin column from step 9 into a new 2 ml collection tube,
add 500 µl Buffer AW1, and centrifuge for 1 min at ≥6000 x g (8000 rpm).
Discard flow-through and collection tube.
11. Place the DNeasy Mini spin column in a new 2 ml collection tube, add 500 µl
Buffer AW2, and centrifuge for 3 min at 20,000 x g (14,000 rpm) to dry the
DNeasy membrane. Discard flow-through and collection tube.
12. Place the DNeasy Mini spin column in a clean, labeled 1.5 ml microcentrifuge
tube and pipet 100 µl Buffer AE warmed to 70 °C directly onto the DNeasy
membrane. Incubate at room temperature for 10min, and then centrifuge for 1
min at ≥6000 x g (8000 rpm) to elute.
13. Repeat elution step 12 with a new microcentrifuge tube, incubating with warm
Buffer AE for 30min.
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