Using DNA Barcoding to Determine the Biodiversity of Flatworms throughout a Riverine Ecosystem
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The Forge River is a 20,000 year old river that is very polluted due to duck waste — B I Iy
produced from duck farming and due to heavy metals and nitrate phosphorus infiltrating = - . S
the river. This project aimed to analyze the biodiversity of flatworms throughout this S T
riverine ecosystem due to their ecological importance and impact on human health. This e
was done by ana/yzing the CO| gene In flatworms using DNA Barcoding. It was EXPECtEd Figure 1: This cladogram demonstrates that the PSE samples e Ptk i
that the biodiversity of flatworms would be similar throughout the river due to organic are the same species or very closely related. | | |
matter and nutrient pO/ lution present. Sequence Conervation i s 2 00 300 "400500600 700 -
Sequence Varation JAEN 1 1 0 A0 0P :
. el (- - Figure 2: The map demonstrates
I n t rO d u Ct I O n — | the various pH and nitrogen
o ; | levels of 2 sites throughout the
S e Forge River. It Indicates that
ResearCh QueStlon$¢ 7.KR658531.1|sEumerais there is a hlgher pH and lower
1) What is the level of parasitism of Flatworms throughout the Forge River? Figure 3: This DNA subway demonstrates the 7""096’" /exe: "Z site 1, anld a /
. - . . S ow pH with high nitrogen levels
2) What is the biodiversity of Flatworms throughout the Forge River? sequences of four of our samples. This indicates in Site 2
that all amplified samples are the same
Hypothesis: Regions with increased pollution will have a lower biodiversity of Flatworms species.
Key points: Discussion
® lmpac t on human health e OQur original hypothesis, regions with increased pollution will have a lower biodiversity of flatworms, was supported, but
® Histo ry Of Fo rge River and its po llution's effect on Flatworm biodivers ity there.vi/as ivo indication that the flatworms WE"I’E’ parasitic. Howey«?r, itis /mpgrtant to notg thgt only one region had
, amplification and samples from the other region had to be identified by physical characteristics
® DNA Barcodin g ® Similar to our belief, the results concluded that in regions with increased pollution there is a lower biodiversity of parasitic
® Biodiversity Of Flatworms flatworms. As shown, the cladograms demonstrate that the PSE samples are the same species, and the DNA subway also

demonstrate that all the amplified samples are the same species. There is a low biodiversity of flatworms because,
Flatworms have sensory cells on either side of their head. These cells are sensitive to chemicals, food, and movement which
M a t e ri a | S & M et h O d S is why the pollution impacted the flatworms significantly, decreasing the biodiversity This is important because flatworms
exchange gasses like CO2, ammonia, and Oxygen, which is important to contribute to for healthy ponds, streams & lakes. So
the decrease in their species will create a ecological imbalance.
® future experiments conducted on this should collect the flatworms when climate is warm and wet to find more samples, and
go to more polluted areas to find the different types of flatworms, and test if they’re parasitic.

— DNA Barcode

Sample Collection Isolate and Gel
and _ »| Amplify the CO1 > Electrophoresis »| Sequence DNA >  DNA Blueline R
Documentation gene e e re n C e S

1. (Swanson & Brownawell & 2010)What History Reveals About the Forge River Pollution
https://www.academia.edu/35148658/What_history reveals_about_Forge River pollution_on _Long_Island_New_York s south_shore
2. (TheGaleGroupinc.,2002)Parasites https://www.encyclopedia.com/science-and-technology/biology-and-genetics/biology-general/parasites
3. (Britannica, 2017) Flatworm invertebrates
https://www.britannica.com/animal/flatworm/Ecology

Acknowledgements

Thank you to CSHL & DNALC (Dr. Sharon Pepenella, Dr. Bruce Nash, Dr. Jeffery Petracca, Dr. Cristina Fernandez-Marco) and
Figure 4: This map demonstrates the types all other DNAL({ staff for pro.wd/ng feed.back. and the funding to do this research. Tha.nl.< you WI.-'SD adm/nl.stratlon (Lisa
s Alersir e e D @ ee aites o ke Lackemann, Phil Scotto, Kevin Coster, Lisa Pisano, and Kathleen Keane) for also providing funding and guidance.

Cladograms

\

Collect Metadata
(soil ph, P,K, N)

l

Arc GIS

Forge river.



