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Introduction
Ancient DNA extraction from soil or from other 

environmental elements is a relatively new field and, 

when sequenced, has proven to be a powerful tool to 

study archaeological sites where little or no solid fossil 

remains are found1,2. In Stöðvarfjörður, Iceland, an 

ancient Viking longhouse that dates back to the 10th 

century is being excavated and studied. However, no 

bone remains have yet been found. This situation 

presents a perfect background to examine aDNA taken 

from soil to shed light on the first settlers of Iceland: 

their livestock, their diets and genealogy. To our 

knowledge, this is the first attempt at extracting ancient 

DNA from Icelandic soil. 

Discussion
● When the samples remain dark after the first 

phenol chloroform step, it would be better to 

repeat the purification

● In the phosphate method, using the FastPrep-24 

produced a slightly higher yield than the vortex. 

However, the FastPrep-24 is more expensive than 

a vortex, which must be taken into account moving 

forward

● The PowerMax method yields more consistent 

results, and had no low concentrations

● From the gel images (Figures 6,7), the phosphate 

buffer method results in shorter DNA fragments  

● Without the sequencing results, we can’t say 

ultimately which method is the best. However, 

based on the experiences in the aDNA lab and the 

QuBit data, the PowerMax protocol is cleaner,  

faster and easier, but may not capture the correct 

DNA fragments 

Sequencing
Samples were sent to the DNA Sequencing Center at

Brigham Young University. We ran 2 2x250 HiSeq

Illumina lanes and data has been received for FP 

Negative, L2S, L2C, OH1C and OH1S samples.

What’s Next?
● Analyse the sequenced samples

● It may be possible to use the same method on 

different kinds of environmental DNA (water, ice)3
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PHOSPHATE METHOD
● 1-3 g of sediment was added to 3mL of 0.5M 

sodium phosphate buffer pH 7.0

● 170 μg of Proteinase K was added to the 

samples

● To homogenize the samples, two different 

tools were used: Vortex and FastPrep-24

○ Vortex 2x20 seconds at full speed

○ FastPrep-24 2x20 seconds at 4.0 m/s

● Samples were purified once with ultraPure 

25:24:1 Phenol:Chloroform:Isoamylalcohol 

● As the samples remained dark, they were 

cleaned and concentrated with a Qiagen 

MinElute kit 

● Samples were analyzed 

using QuBit dsDNA 

High Sensitivity Assay Kit 

and 0.8% Agarose Gel

POWERMAX METHOD
● ~150 mg of soil was measured out in a 50 mL 

tube 

● 926 μL PowerBead solution and  about 50 

beads from the PowerMax Soil Kit from 

Qiagen were then added to the tube

● Samples were purified once with UltraPure 

25:24:1 Phenol:chloroform:Isoamylalcohol 

● Samples were cleaned and concentrated with 

a Qiagen MinElute Kit

● Samples were analyzed 

using QuBit dsDNA 

High Sensitivity Assay 

Kit and 0.8% Agarose Gel

Results

Figure 4. Samples from the 

Phosphate method before MinElute 

purification.

● All soil samples were 

handled inside an 

ancient DNA lab

● Masks, hairnets, 

double gloves and 

hazmat suits were 

worn to avoid 

contaminating the 

samples

Ancient DNA lab

Table 2. DNA concentration in soil samples that were extracted with the 

phosphate method. 1 uL of sample was analyzed with a QuBit Fluorometer to 

obtain the DNA concentration. This data is then normalized by multiplying by 20 

(the total amount of sample is 20 uL) and divided by the grams of soil used. “FP” 

is the Fastprep method and “V” is the vortex method.

Table 3. DNA concentration in soil samples that were extracted with the 

PowerMax method. 1 uL of sample was analyzed with a QuBit Fluorometer to 

obtain the DNA concentration. This data is then normalized by multiplying by 

20 (the total amount of sample is 20 uL) divided by the grams of soil used. 

Methods

Figure 7. 2 uL of extracted DNA from the PowerMax Kit that was run on a 

0.8% agarose gel for 1 hour.  

Figure 6. 2 uL of extracted DNA from both versions of the Phosphate method was run 

on a 0.8% agarose gel for 1 hour.  “V” means Vortex method, “FP” means Fastprep 

method.

Figure 5. A PowerBead Tube from 

Qiagen PowerMax Soil Kit. 

Figure 1. Aerial view of the Viking Longhouse. We took 18 samples, 3 of which we

analyzed in this project. Both outside the house and longfire locations have a control

sample taken a few inches above the floor and an experimental sample taken right at the

floor level. The paving slab location only has an experimental sample without a control.
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Figure 2. Collection of 

samples. In figure a & b, 

the control is taken from 

the top hole while the 

sample is at the bottom. 

Figure c shows a sample 

being collected from under 

a paving slab.

Figure 3. Students working inside the ancient 

DNA lab.

Table 4. The 

average sample 

yield and the 

standard deviation 

of different 

methods: 

FastPrep-24, 

Vortex (Phosphate 

method)  and the 

PowerMax. 

Table 1. pH, Nitrogen (N), Phosphorus (P) and Potassium (K) values of soil 

samples.

Soil Characteristics

a cb


