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• The White-crowned sparrow (Zonotrichia leucophrys) has 
two subspecies that live in western Alberta (Z. l. oriantha 
and Z. l . gambelii)(Lein and Corbin, 1990)

• Researchers have noticed that there is phenotypic 
differences between the two subspecies but there is no 
data on their genetic sequences 

• The next step is to conduct genetic analysis of the two 
subspecies 

• The goal of this experiment was to develop an efficient 
and reliable protocol to extract usable DNA from every 
specimen we have.

• We used the toe pads of the birds to extract DNA because 
it is assumed that DNA in toe pads degrade slower than in 
skin tissue (Topfer, et al. 2011).

• We used and modified a phenol-chloroform extraction 
technique procedure done by Tsai et al. (2019).

• Researchers have found that this extraction technique has 
a much higher DNA yield than other DNA extraction 
techniques such as the DNeasy Blood and Tissue kit 
(Qiagen) (Tsai et al. 2019).

Preparation: 

• Cut a 2mm x 2mm piece of toe pad and placed it in a 1.5mL 
centrifuge tube (Figure 1).

Sample wash and digestion:

• Added 100% ethanol to each tube and the tubes were incubated 
in a thermomixer at room temperature at 500 rpm for 5 
min

• Removed the ethanol, added 500µL of 1x STE buffer to 
each tube and the tubes were transferred back into the 
thermomixer

• To new tubes,I added 180µl of ATL buffer, 20µl of 
proteinase K and then added the toe pad.

• Placed the samples in an incubator for 24 hours at 56oC to 
completely digest toe pads (Figure 2.)

• Centrifuged the tubes at 14,000 rpm for 10 mins, removed 
the supernatant, added 500µl of cold 70% ethanol and 
then centrifuged the samples for 10 min at 14,000 rpm.

Phenol-Chloroform addition and precipitation:

• Pipetted the samples with the digested toe pad to a Phase 
Lock Gel Light Tube (VWR Canada)

• Added 200µl of Phenol:Chloroform:Isoamyl Alcohol 24:25:1 
to each tube in the fume hood 

• Rotated the samples for 10 min and then centrifuged the 
tubes for 15 min at 14,000 rpm.

• Poured the supernatant into a new 2.0mL centrifuge tube, 
added 20µl of 3M sodium acetate and 500µl of cold 100% 
ethanol to each tube and froze them overnight.

Testing for DNA:

• Tested the quantity of DNA using a nanodrop machine. We 
recorded the concentration of DNA and the A260/A280 ratio. 

• Ran Gel Electrophoresis to make sure genomic DNA was present. 

• Used a 2% agarose gel made with 1x TBE buffer and added 
SYBRsafe DNA gel stain.

• 5µl of each DNA sample was loaded into each well and a 
GeneRuler low range DNA ladder was added to the first well.

• The experiment was successful because genomic DNA 
was extracted using the phenol-chloroform technique

• A similar experiment by Tsai et al. (2019) found that 
the phenol chloroform extraction yielded 10x more 
DNA than the DNeasy Blood and Tissue kit. This is 
consistent with my results because when we used the 
kit,no DNA was extracted.

• Phenol chloroform works because it separates the 
organic layer from the aqueous layer which contains 
the DNA. The aqueous layer is then removed and 
analyzed.

• The DNeasy Blood and Tissue kit probably did not 
work because the kit requires the DNA to bind to a 
silica membrane. However, the toe pads do not have 
enough DNA for it to properly bind to the silica 
membrane. 

• The second trial might have contained a higher 
concentration of DNA because new birds were used 
which had copious amounts of toe pad.

Replicates and Trials:

• First trial consisted of 10 bird samples. These same birds 
where used over and over until the procedure was successful

• Second trial was done using a new set of 10 birds.

• In the first trial the mean concentration of DNA per 
sample was 510.71± 165.8 ng/µL  (Figure 3)

• The mean concentration of DNA in the second trial was 
1116.66 ±271.1 ng/µL (Figure 4). 
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• When I ran the gels to visualize the DNA, fluorescent 
bands appeared on the gel pertaining to the wells with 
DNA samples (Figure 5). 

• Dried the DNA pellets by letting them sit in the flow 
hood for 3 hours. Once dried, the DNA was re-
suspended in 100µl of 10mM Tris-HCl pH 7.5 and stored 
in the freezer. 

Figure 1. An example of the toe pad that was cut for the DNA 
extraction. 

Figure 2. Example of a fully digested toe pad. 

Figure 3. The DNA concentration in ng/µL and standard 
deviation of the ten samples of the first trial. 

Figure 4. The DNA concentration in ng/µL and standard 
deviation of ten samples of the second trial. 

Figure 5. The gel after electrophoresis containing genomic DNA. The first 
well contained the DNA ladder. The second well contained a negative 
control. Wells numbers 3-6 had samples with DNA that were extracted 
from the toe pads.
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