Abstract

Metabarcoding using environmental DNA (eDNA) 1s making
rapid advances when 1t comes to surveying species 1n a
geographic region. We aimed to find out if time or temperature
impacted the quality of eDNA samples 1n storage. Our hypothesis
was that there would be a decrease in concentration as time went
on but the decrease would not be drastic. We took samples from
the Croton Reservoir and extracted DNA on the same day, as well
as 4, 8, and 16 days after sampling. We stored samples at room
temperature (and -20 ‘C for a second 16 day sample). This
allowed us to correlate DNA concentration/quality over time for
these eDNA samples. Our results show that as time went on, the
DNA concentration slightly decreased. However, the decrease is
not dramatic enough to entail leaving the field to extract the DNA.
We also found that freezing does not affect DNA concentration
significantly. Furthermore, we used the trnL. and 16S genes to do
metabarcoding of our samples to look at plant and arthropod
species composition differences. Using ordination visualizations,
we found little species composition level differences between
samples collected at different time points, indicating storage 1s not
an 1ssue. This 1s significant because i1t means that researchers do
not need to grapple with the 1ssue of collecting samples and
immediately leaving the field to extract the DNA. As a result, this
study paves the path for future eDNA research and explorations
with definitive understandings of how DNA concentration changes
while 1n the laboratory.
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The Problem:

After getting an environmental
sample, scientists try to extract eDNA
as soon as possible. This takes time
away from surveying in the field, and
can mean a loss of valuable data that
could be collected with more field
time.

Objectives
.

store eDNA samples without losing DNA
concentration or quality.

2. We aim to test the effect of time and the
quality and analysis of eDNA samples
\recorded through metabarcoding. /

Establish how long scientists are able to \

Collection
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________Methods el

Collection: A set of samples was collected
from each of three water sources (Figure
1): Hudson River, Croton River, and New
Croton Reservoir, one of NYC's sources of
tap water.

Extraction: Each of the samples was
filtered and the product stored at room
temperature in lysis buffer from the Qiagen

DNeasy PowerWater DNA extraction kit. \
DNA extraction was completed for one
sample from each of the three sites on the
same day, as well as 4, 8, and 16 days
after sampling.

Sequencing: We quantified the DNA
concentration from each sample. We -
conducted PCR reactions for plant trnL
and arthropod specific 16S. The samples
were then prepared for metabaroding by
cleaning the PCR materials and then
sequencing at GeneWiz using a MiSeq.
We then used R to interpret the NGS data,
and assess the differences amongst
samples containing eDNA under varying
periods of time.

Analysis: Species composition was : ; :
compared using ordination via the
metaMDS in the R package Vegan.
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Figure 1: Sampling Sites \
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Figure 2: DNA Concentration as
a Result of Collection Time
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6me series collection has minimal effect on\

DNA concentration (Figure 2)

2. The decrease is not dramatic enough to entail
leaving the field to extract the DNA

3. Freezing does not affect DNA concentration

4.Figures 3 and 4 show that generally the
samples are closely clustered together for each
location

5. We found a variety of plants and arthropods,
some of which were invasive, like the
Tree-of-Heaven (Ailanthus altissima), while

others were native, such as the spiny-cheek
Qayfish (Orconectes limosus) /

Key Takeaways

/The results obtained in this study are \
significant because they highlight that DNA
concentration minimally changes over time.
This means that researchers do not need to
grapple with the issue of collecting samples
and immediately leaving the field to extract

the DNA.
- /

Future Work

4 A

This study paves the path for future eDNA
research and explorations with definitive
understandings of how DNA concentration
changes while in the laboratory. We can
examine the relationships between other
factors and DNA concentration.
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Figure 3 and 4: Comparisons of Samples Over Time

165

H.Riv\L6froz

15

1.0

C.Riv/16froz

0.5

NMDS2

C.RWN.16

\_ /

@nann, K., Evans, A., Gilbert, M. P., Carvalho, G. R., Creer, S., Knapp, M., . \
Bruyn, M. (2014, May 10). Environmental DNA for wildlife biology and biodiversity

monitoring. Retrieved October 29, 2018, from
https://www.sciencedirect.com/science/article/pit/S016953471400086 X

Lahiri, D. K., & Schnabel, B. (1993). DNA 1solation by a rapid method from human
blood samples: Effects of MgCl12, EDTA, storage time, and temperature on DNA
yield and quality. Biochemical Genetics, 31(7-8), 321-328.

Nsubuga, A. M., Robbins, M. M., Roeder, A. D., Morin, P. A., Boesch, C., &
Vigilant, L. (2004, May 20). Factors affecting the amount of genomic DNA extracted
from ape feces and the identification of an improved sample storage method.
Retrieved October 29, 2018, from
https://onlinelibrary.wiley.com/doi/abs/10.1111/5.1365-294X.2004.02207.x

Pafundo, S., Busconi, M., Agrimonti, C., Fogher, C., & Marmiroli, N. (2010, May
10). Storage-time effects on olive o1l DNA assessed by Amplified Fragments Length

Polymorphisms. Retrieved October 29, 2018, from
https://www.sciencedirect.com/science/article/pir/S030881461000587 X

Acknowledgments
r \

We would like to thank John Thompson, Nicole White, Mike Usai, Laura Blum,
and Sally Warring for their help in this research. DEP, DEC, and CRISP provided
funding and facilitation. We also thank the Urban Barcode Research Program,
The Pinkerton Foundation, Science Sandbox, and Cold Spring Harbor
\Laboratory. Images taken from Urban Forest Ecosystem Institute and FWS. )



https://www.sciencedirect.com/science/article/pii/S016953471400086X
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-294X.2004.02207.x
https://www.sciencedirect.com/science/article/pii/S030881461000587X

