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Biodiversity 1s the variety of organisms and species in a
given ecosystem., which can be tested in many ways, includ-
ing DNA barcoding. DNA barcoding 1s the sequencing of an
organism’s genome or part of its genome by means of collec-
tion, 1solation, amplification, and finally analysis. The goal
was to analyze biodiversity in Sans Souci county park by
means of barcoding as many possible samples of plants, fungi,
and insects/animals. It has been hypothesized that biodiversity
1s relatively high, as it 1s necessary for any successful ecosys-
tem. Samples were collected, their DNA was 1solated, and
specific primers were used during PCR to amplify target genes
(rbcl, COL, ITS). These amplified genes were then sequenced
for analysis 1n DNA subway. When compared with known se-
quences in the database our results showed that two of our
samples, NYZ-002 (plant) and NY-009 (insect), showed little
to no variation with species already 1n the database. The re-
maining two samples, NYZ-008 and NYZ-012 (both insect),
showed significant variation from other known sequences in
the database that they were compared too. Variation from sam-
ples already in the database could mean that samples NYZ-
008 and NYZ-012 are members of species that have not yet
been sequenced and uploaded. Although further investigation
1s needed, 1t can be concluded that these samples may be nov-
el sequences.

Introduction:

Biodiversity, or a large variety of different organisms, al-
lows for stable and resistant ecosystems that can last much
longer than ecosystems with low biodiversity. Without this es-
sential component ecosystems would be less stable, as species
depend on each other for survival. Many methods can be used
to analyze biodiversity, such as DNA barcoding. This shows
biodiversity by analyzing different DNA sequences of differ-
ent organisms. Our sample sequences can be compared to
known sequences that indicate what our samples are most ge-
netically similar to. By identifying our samples, we can take a
census of the variety of different organisms that contribute to
the genetic diversity of Long Island. Sans souci, the location
of interest for this project 1s a combination of an estuary
where salt and freshwater meets, as well as a forested section.
The goal was to analyze this diversity in Sans Souci County
Park through the Barcode Long Island program by comparing
sample sequences to those in the database in order to identify
our samples.

Barcode LI 1s a four-year study program that allows stu-
dents to set up DNA barcoding projects to analyze the biodi-
versity of Long Island ecosystems. This 1s done through spe-
cific means of collecting samples, then extracting, isolating
and amplifying their DNA. This process begins with collect-
ing small pieces of specimens and then using particular pri-
mers 1n order to replicate the desired gene. Samples that are
isolated and amplified correctly can be sent to be sequenced.
Sequencing will produce the DNA code of the organism, so it
can be compared to other organisms. Similarities in DNA se-
quences show that organisms are closely related and have a
recent common ancestor. The most significant outcome of this
sequencing technique 1s the ability to document species living
on Long Island and therefore illustrate its biodiversity.
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Figure 1: diagram of DNA isolation, extraction, am-
plification, and analysis.

Figure 2: map of Long Island, with a mark on Sans

Souci Park, our area of interest and collection site
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Figure 4: picture of plant sample NYZ-002, with
BLAST results. The results show that sample NYZ-002
1s most likely a member of Gaultheria procumbens.
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Figure 3: Samples collected in Sans Souci County Park

Figure 5: picture of insect sample NYZ-008 and Limodromus

assimilis, the closest match to sample NYZ-008 in the database.
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Figure 6: The BLAST results and phylogeny of sample NYZ-008. The results show
that Limodromus assimilis 1s the closets match to our sample , but 34 mismatches may

LreTalls

dia lubricalis - BOLLY AAALI ] wowehes
CHCLEPODOSEX02 eytochrome axidase subsumit 1
(M) pane, partial cds mitochandrial

Figure 7: picture of insect sample NYZ-009, with BLAST results. The results indicate
that sample NYZ-009 is likely a member of Idia lubricalis .

Figure 8: picture of insect sample NYZ-012 and Brachychaeteuma bradeae , the closest
match to NYZ-012 in the database.

il 33302634 T IgHHM2 45504

NYZ-012

100

100 21322409027 |brachychaeteuma_b

gi|33382691 7 |pseudotremia_barr

127304502 5 . R . L
1132323005020 DECUAOTIEINIA NINO

Figure 9: BLAST results and phylogeny of sample NYZ-012. The results show that sam-
ple NYZ-012 and Brachychaeteuma bradeae are very different and our sample 1s most
likely not a member of Brachychaeteuma bradeae , so further investigation 1s needed.
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Discussion:

The BLAST results for sample NYZ-002 showed that its closest
match 1n the database 1s the Gaultheria procumbens, a small, low-
growing shrub. More specifically, it 1s a wintergreen that 1s a vital food
source to a handful of organisms, mainly deer. The database showed no
mismatches of the rbcl DNA sequence to the same sequence of Gaul-
theria procumbens. This means that all of the nitrogenous bases for
both DNA strands of the target gene, rbcl, were the same. This suggests
that the samples are very similar and supports the likelihood of our
sample being a member of the Gaultheria procumbens species. Sample
NYZ-002 had a bit score of 969, indicating that our sample DNA and
the Gaultheria procumbens rbcl sequence were moderately aligned, but
not completely as the score 1s under 1,000. The e-score of 0 (Iess than
1) indicates that we can be very confident that our sample and the
Gaultheria procumbens are closely related and have a very recent com-
mon ancestor. Based on this data, this sample 1s most likely closely re-
lated to or a member of Gaultheria procumbens.

Sample NYZ-009, also an insect sample, was found to be most simi-
lar to Idia lubricalis, a species of moth. The Bit-score of 1162, over
1000, indicates that our sample DNA and the Idia lubricalis DNA from
the database are very well aligned. The e-score of 0 also supports that
sample NYZ-009 and Idia lubricalis are closely related. There was only
one mismatch between our sample and the Idia lubricalis DNA, sug-
gesting that NYZ-009 and Idia [ubricalis are very similar. Due to this
information, we can conclude that sample NYZ-009 1s likely to be a
member of Idia lubricalis.

Sample NYZ-008, and insect sample, was most similar to Limodro-
mus assimilis, a species of ground beetle. This beetle does not have a
specific environmental role, but remains active during the winter and 1s
a food source of larger organisms. This sample had a lower Bit-score
of 738, indicating that the samples were not aligned perfectly. The e-
score of 0 showed that we can be confident that our sample and Limo-
dromus assimilis are closely related. However, there are 34 mismatches
between our sample DNA of the target gene and the DNA found 1n the
database for Limodromus assimilis. This leads us to believe that our
sample may be part of a species that has not yet been sequenced and
uploaded into the database or could possibly be a novel species, but fur-
ther investigation 1s needed.

Sample NYZ-012 was found to be the most similar to Brachy-
chaeteuma bradeae, a species of millipedes. The Bit-core of 628 sug-
gests that our sample DNA sequence and the DNA sequence of Brachy-
chaeteuma bradeae were not well aligned. There were 70 mismatches
between our sample and the DNA sequence of Brachychaeteuma
bradeae, showing that they are most likely not closely related. The e-
score was le-177, meaning that our sample and Brachychaeteuma
bradeae are distantly related and do not have a recent common ances-
tor. Thus, we cannot conclude that sample NYZ-012 1s a member of
Brachychaeteuma bradeae. Therefore, there 1s a possibility that with
further investigation our sample may be a member of a species that has
not yet been sequenced and uploaded into the database, or 1s a novel
species.
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