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Abstract
Advances in technology have made metabarcoding eDNA using NGS is an easy, cost-effective way to determine different species in a geographic area. The objective of my study was to use an eDNA
survey to determine the eukaryotes living in/around East Fish Lake. Eleven water samples were filtered, and the eDNA was extracted and amplified using PCR. The samples were sequenced with the
school’s new Oxford Nanopore minIon and analyzed to determine the eukaryotes in the area. There were no fish or plants identified, but there were a lot of other eukaryotes that were identified. Some of
the top eukaryotes that were found include; cows, rats, humans, multiple fungi, Cryptomonas paramecium, and Toxoplasma gondii. These results will help guide and inform other students and researchers
when performing other studies or activities at the school’s Hunt Creek Research Station.

Results cont.
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Results

Next generation sequencing, or NGS, is a form of DNA
sequencing based on the technique of Sanger sequencing. It
uses the principle of sequencing-by-synthesis which is the
complimentary addition of nucleotides during sequencing. In
order to make it more accurate and faster, the addition of
massively parallel sequencing was added into the method.
NGS is one of the best ways to find and identify the DNA
sequence of an organism. It has been used in several
capacities. It has been used to detect variances within the
DNA of tumors and to diagnose errors of young children’s
metabolism. It has been integrated more and more into clinical
practices in the past few years due to its high efficiency and
accuracy.
Metabarcoding environmental DNA (eDNA) uses NGS on
environmental samples, such as soil or water, to identify
multiple species at the same time (Gert-Jan 2019). It is a great
way to identify multiple species at the same time which makes
it a very cost-effective technique. One of the uses is a method
of concentrating a sample of water and then extracting DNA
from it (Gert-Jan 2019). There are a lot of different
approaches that can be used which can cause problems when
comparing across studies resulting in multiple, poorly
quantified biases (Banks 2018). There are more accurate
techniques that employ the examination of both eDNA and
eRNA. In fact, some methods were found to show that some
organisms were only able to be picked up by examining
eRNA (Ellis 2017). However, the addition of eRNA in an
analysis will cause the cost of the project to rise which may
bring in the question of if the additional accuracy is enough to
make the cost effectiveness way out in the end.
The project will highlight the next generation sequencer
that the school has bought. It will also look at the biodiversity
of a lake that has had multiple species introduced into it over
the years. The objective of the project is to perform an eDNA
survey on eukaryotes, using 18S and COI primers, in East
Fish Lake at the Hunt Creek research station.

Table 1. Top 10 eukaryotes (from the 18S primer) with the
amount of reads they composed of and the percentage of total
reads they accounted for.

Objective
To highlight the school’s new Oxford Nanopore minIon using
NGS to determine the eukaryotes living in/around East Fish
Lake.

Species

Number of Reads

Percentage of Total Reads

6741

25%

pseudonana

3425

13%

Toxoplasma gondii

1677

6%

Bos taurus

1105

4%

paramecium

746

3%

Rattus norvegicus

696

3%

Homo sapiens

686

3%

673

2%

466

2%

297

1%

Phaeodactylum
tricornutum
Thalassiosira

Cryptomonas

Colletotrichum
higginsianum
Sporisorium
graminicola
Cryptosporidium
parvum

Discussion
I’m not entirely sure why we had no fish show up on any of
the reads. The COI primer was actually supposed to be more
geared toward identifying fish. The fish population in the lake
isn’t very large, but there should have still been some hits. The
only explanation I can think of is that the database we used
(OmicsBox’s Kraken) doesn’t have any fish or the fish it does
have is limited.
The 18S primer did pick up more eukaryotes than the COI
primer did. The majority of reads from the COI primer were
actually bacteria. This was quite baffling considering COI is
usually the general go to for projects similar to this. It does
make sense though that the 18S primer picked up more
eukaryotes considering it is more specific to eukaryotes using
an 18S rRNA gene instead of the COI primer’s use of
mitochondrial genes.
All of this research should help with further studies at Hunt
Creek. Later students can refer back to my research for the
genetic diversity in the lake, and they may even build off this
research more and try further research to try to identify fish in
the lake that we somehow missed. The DNR was wanting to
introduce a population of fish into the lake, so this research
may also help them.
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Figure 1. Species accumulation curve showing the theoretical
yield of number of species to be discovered based on the
amount of samples taken.

Methods
• 11 water samples were gathered from the banks of the lake
• Samples were filtered
• DNA was extracted using PureLink Microbiome DNA
Purification Kit from Thermo Fisher Scientific
• Extracted DNA was amplified using PCR
• 2 primers were used for each sample:
• 18S rRNA primer
• Cytochrome c oxidase subunit 1 (COI) primer
• Amplified DNA was pooled into 2 samples (1 for each
primer)
• Pooled samples were sequenced using Oxford Nanopore
minIon
• Pooled samples were quantified using Qubit and Nanopore
• Sequenced DNA was analyzed using OmicsBox software
and their Kraken datatbase

• No fish or plants found
• A few bilaterians were identified
• There was an abundance of microorganisms identified,
including lots of bacteria
• 18S primer identified mostly eukaryotes
• COI primer identified mostly bacteria with only a small
portion being eukaryotes
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