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New York City homes a Variety of aquatic ecosystems —
pertect for scientists looking to conduct their research right

here, in the heart of New York. Our research wWas cone,ucted at Prospect Park
Of the inhabitants in these ecosystems, aquatic and Bush Te.rmlnal Park, two tield sites near
invertebrates are one of them, each invertebrate Sunset Park ngh School. Our team was or anted
population different in its own ways. access to use the field sites for research, as our
Some invertebrates are accustomed to salty environments, Pr()je(;t mentor received 1 New YOI’k Clty Park
while others are suited tor freshwater. Our team took aquatic T 11 h . b
invertebrates samples from two difterent ecosystems, Prospect permit. 10 collect the aquatic mvertebrates at e LR R P e s VoS 2 R gl e
Park and Bush Terminal Park, hoping to extract DNA from both Sites, our team used 1 Plankton net, Wthh The above figure shows the tield sites that our team used to conduct research
our samples and use their genetic data to create a phylogenetic d d h h h b d f 1 ] 1 The left arrow shows Bush Termlnlr;ll li(ark the right arrow shows Prospect
tree to compare saltwater and freshwater invertebrates. Was dragaoc thr ougn €ac ody O water mu UP = e
times for one minute. To accurately determine the RESUItS
However, our team ran into a problem — sequencing failure. denti £ : : : k had
Our team looked back at our experiment, troubleshooting the 1dentity or our specimen, 1ts genetic makeup na
DNA extractiolrcr1 Prﬁcess.bWhy did we receive u.ninforlrlnative to be obtained through DNA extraction. Our SAMPLE CONSENSUS SEQUENCE
sequences, could it have been cross contamination or human , . .
err(;(l)r? Or perhaps our experiment failed because of something group 1s networ ked with Genspace, a BSL-1 WNJ-002 |TTAGTGAGGCCCTCCGATCNGCCCCNC
- - GGNCCAGTGGTCAACAAATCATAAAG
Introduction OUr gtotp tg us; their cqHip ment for ATATTGGCCTTCGTTTTCTTGGTGATTT
NA extraction: TTTGGTCACCCTGAAGTTTAGTCATAG
CTGTTTCCTGANCNNTNNAACGTGACT
Bush Terminal Park and Prospect Park are tield 1. To begin the DNA extraction process, our ATCCAAAGGAAGTAAAACTCGAAACA
sites near our school, Sunset Park High School. specimen’s DNA must be isolated AGGCTTCCGTAAGTGAACCTGGACAA
Science enthusiasts and citizen scientists travel to 5 The followin les involved usin h GGATCAAA
these sites to conduct research, such as the many ' i O OWI o Cytles Ivolved Usig d Was WNJ-004 |GGCCTTCGTTTTCTTGGTGATTTTTTGG
students that engaged in the Billion Oysters butter, which acts on the pH of the solution and TCACCCTGAAGTTTAGTCATAGCTGTT
Project, a project dedicated to introducing oysters further cleans the DNA. Egig%ﬁgi%%%%%i%giii%gigg
back to the Hudson Estuary. 3. Polymerase Chain Reaction, or PCR for short, CTNCCGGAGNTTTGCTCTTTTCCCAGG
By investigating the biodiversity of these two is the next step in the DNA extraction process. TTCACTTNCGNAAACGAGGTTACGNCT
' hoped 1 d PCR amplities the DNA of specimen, which TGCACTTCGCTCAGATCGTCAANNTCN
SITES, our group noped to not only compare an NNNNNNNNCNTTGTAAAACGNNNNNN
contrast the popalations of the two ecosystems, will allow a solution to be sequenced. CAGTGGTCAAC
blf)t to also 4etefmlé1? g}e he?‘kh é)f thT ZQOSYSLemS 4. Betore sending our amplitied DNA to be WNJ-006 | TTGTAAAACGACGGCCAGTGGTCAAC
measuring 1ts biodiversity. oncluding that T
) 'S ty S sequenced, we had to ensure that our PCR was AAATCATAAAGATAATGGCCTTCGTTT
Bush Terminal Park and Prospect Park are two TCTTGGTGATTTTTTGGTCACCCTGAA
difterent and healthy ecosystems could be enough successful. We ran our PCR products through GTTTAGCCATAGCTGTTTCCTG
to inspire more New Yorkers to utilize their el electrophoresis, a process that allows us to
neighborhoods tor the good of science. determine the molecular weight of our product. Of our sequenced data, all samples were too short
or uninformative to identity a species. The above
References Unfortunately, our PCR I'eSU,ItS fOI' SOMme Of our ﬁgure shows the consensus sequence of each
RSy, Ten Things Tha Can Kil Yous PR iy N e 13 Moy 2017 samples were faint; DNA was Clearly lost sample; however, the forward and reverse
Deparinnt ofEnvinonmenl Cosevaion. The Hudon Bty A Kive Th Flows T Ways NYS D of somewhere in the DNA extracting process. sequences each had their own areas of no DNA,
‘;W;N'de;'ny'go'zlanzSTQ)Z&ht:ﬂ'hL. T Desplte the faint DN A, our group sent some of making the consensuses insigniﬁcant. With
:W%'li:e:ience:orimzi:_caz;sal:vzte:f:h_livzin_fr;h_:atler'h;zﬂl'v o R tfle Strongest Solutlons out for seq uencing. The UIllIlfOI'matlve SequenCGS, our team was unabe to
Si - ar:ew-cjn;jv:bt/xpz t-onhtmlp o followin o res ules were shown on DNA subway, " match our specimen to spec1eﬂs, create an
onl'nlt ary.wiley.c om/de /10.111:@. 13r55 -2672. 201.2 05384:x/pd£ Accc:ssed 14M ay 2017. | | blOlnformatIC Web tOOl. eVOIUtlonary tree, anq Compare j:reShwater and
gntlve;s(;t;f of nSoutl;e:{n Sl)(ahrt;o.rfmz. sz/inbkllirpl:r:;l1nfl /Ell.rfrv_lrzrl}ir;;nts. 1.rtlfs_c rffn:nﬁdnlt)jwd Dornsife College of Letters, S al twater invert eb rates.

US Department of Commerce, National Oceanic and Atmospheric Administration. "Estuaries, Adaptations to Life in the
Estuary, NOS Education Off ring." NOAA's National O an Service Education. N.p., 19 D . 2005. Web. 14 May 2017.
<http://oceanservice.noaa.gov/education/tutorial estuaries/est07 adaptations.html>.

Discussion

DNA extraction is not always easy. Often students,

citizen scientists, and even professional scientists take the
simplicity of the DNA extraction process for granted
and attempt to rush through the procedure. Any slight
variation in an amount of a reagent or to an
incubation temperature can ruin a project — a
probable reason for the unsubstantial sequences from our
solutions. For example, too little of primer mix will cause
amplification to not occur during Polymerase Chain
Reaction; too much primer mix can lead to primer
dimerization of samples (bioSynthesis, n.d.)

Human error could have also come to play; using
wrong pipettes or entering the wrong volume on the
device could signiﬁcantly skew reagent concentrations.

Will Schindel, laboratory manager at Genspace,
suggested cross contamination as the reason behind
our sequencing failure. Our team shared the space with
other students and laboratory members, it was very
possible for cross contamination to
occur between samples.

PCR inhibition could have also disturbed the success of
our DNA amplification. A PCR inhibitor is a substance
that inactivates the enzymes necessary for DNA
amplification to occur. According to the Journal of
Applied Microbiology: “PCR inhibitors can be found in
a variety of biological materials (organs, blood, body
fluids etc.), environmental samples (water, soil, air etc.)
and food (meat, milk, fruits, vegetables, seafood etc.)”
(Schrader, n.d.). The probability of a PCR inhibitor
being in our solution is high, as we collected our samples
at parks — areas with soil and water.

Sample degradation is another possible reason for
the lack of DNA in our amplitied solutions. Due to
scheduling issues, our team could only take weekly trips
to Genspace. The extended time between steps of the
procedure may have had an eftect on the quality of our
DNA; it could have possibly caused

the DNA to degrade.

Acknowledgements

Dr. Ellen Jorgensen and William Shindel of Genspace NYC for
their advice and guidance during the DNA Extracting process;
New York’s Park Department for granting us a permit; our
project mentor, Ms. Megan Wallner, for her incredible
support throughout our project.



http://www.dec.ny.gov/lands/4923.html
http://www.dec.ny.gov/lands/4923.html

