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ABSTRACT

DNA strands are the bases of growth in genetics, through research of DNA scientists have
discovered the similarities that much species and genus’ share with each other. Using previous
knowledge, often first performed by hand, of how to replicate, clean, sequence and process
DNA, an experiment was designed to take an unknown tissue sample and figure out its Genus
and Species through a series of experiments. DNA extraction, Electrophoresis, PCR sequencing,
PCR clean up, CSR protocol, CSR cleanup, and the software programs GENEIOUS and
GenBanks “BLAST” were used to complete this process. Our findings were that our species was
Bison Bison Bison, which is the American Bison, the E Value was 0.0 and it was a 97% match
with 1591 bases matched, The Accession value is KX451357. This shows that even with a small
amount of DNA, forensics scientists can replicate and find information leading to large animals.
Further research could be done to find how shift Mutations would lead to differences in species
that would lead to mistakes in BLAST’s systems. The concept that before a genetic bank existed
there was much guessing at what strands cross species had in common based on phenotypes is

also an interesting way to look at how far we have come as an innovative culture.

INTRODUCTION

DNA is an essential building block to protein synthesis in microorganisms, both eukaryotic and
prokaryotic. Bacteria and Humans contribute biological information through their DNA
sequencing that allows for high scale data analysis (Kiirek¢i G, Dinger P, 2014). There is a lot of
ways science has moved innovatively forward, in an attempt to speed up processes known to be
successful in DNA extraction based on sequencing and PCR (Saba et al., 2016). Through
innovation we can become very accurate at identifying species based on DNA sequences,

although there is always exceptions, such as the way genetic mutations to a sequence would
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influence gene identification (Lee et al., 2015). DNA sequencing, as a way of identifying
unknown species, has always been effective since the existence of a database. However things
such as severe bottleneck affects can be known to reset the molecular clock (Sargsyan, 2012)
leading to errors in identification or higher E values when using The GenBank Database, other
errors are caused by “lack of expertise of the identifier”(Smith B, Liicking R, Johnston M.,
2016). Although the room for error is there the benefits of these databases is far greater, and the
techniques used are very effective. Because of Databases that exist, the clinical sequencing that
is done in fields such as forensics or taxonomy, are more cost efficient and accurate than
previously (Previte, 2015). The success of being able to identify an unknown tissue sample based
on DNA sequencing depends on a lot of factors but mostly the ability to properly extract and
replicate the right amount of DNA to allow accurate sequencing.

MATERIALS AND METHOD

DNA Extraction:

Four different types of unknown tissue were thawed and prepared for DNA Extraction, an
assigned letter and number were issued to keep track of unknown samples throughout the
entirety of the lab. Using sterile tools, a small piece (3mm) of The unknown sample was placed
into the Eppendorf tube. After, by using the DNeasy Blood and Tissue Kit from Qiagen, often
used in forensics, the DNA extraction protocol was performed.

Gel Electrophoresis:

Using pre-prepared 1% agarose gel made of TBE Buffer, made by the Lab IA, the Gel
electrophoresis was performed by inserting samples of 9 microliters of isolated DNA onto Para
film and 1 micro liter of GelRed Dye into wells. It was then run at 120 volts for 30-35 minutes

until examination of results.
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PCR:

For completion of PCR a new tube was acquired and labeled, in the tube 23 microliters of
“master mix”’ was added, this was prepared by the IA to reduce contamination and expense, it
contained 10.5 microliters of ddH20 and 12.5 microliters of Green Taq mix. Then into the same
tube 0.5 microliters of forward primer, ND4, and Reverse primer Leu was added. 1 microliter of
unknown DNA was then added into the tube as well. Thermal cycling was then completed by the
lab TA with the GeneAmp PCR System 9700, consisting of incubation and cooling cycles. The
tubes were then stored in -20 degree Celsius temperatures.

PCR Cleanup:

In the same tube were PCR was performed we added 4.0 Microliters of Shrimp alkaline
phosphatase, 1.0 microliters of Exonuclease 1 and 15 microliters of H2O, the tube was then
capped and placed in a thermal cycler following the ExoSap Protocol by Affymetrix. Success of
PCR cleanup was determined by the lab IA and stored until CSR.

Cycle Sequencing Reaction:

Two sterile strip tubes were labeled using the same numbers and letters, into these tubes 5.5
microliters of ddH20 were added as well as 2 microliters of clean PCR product. The lab IA then
added 2 microliters of Big Dye Terminator Cycle Sequencing Buffer. However the distinction
between the strip tubes is that in one ND4 was added, while in the other LEU primer was added.
They were then put through another process of thermal cycling conducted by the Lab A with the
GeneAmp PCR system 9700, it was again stored at -20 Celsius until CSR cleanup.

CSR cleanup:

Ice was prepared in order to complete this protocol on ice, staying cool is essential to the ND4

and Leu used. In two new tubes, one labeled ND4 and one labeled Leu, 2.0 microliters of
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125mM EDTA, 2.0 microliters of 3M NaOAc, and 50 microliters of cold 95% ethanol were
added to each tube. Both were centrifuged at 2500G for 30 minutes. The IA removed supernatant
liquid and 70 microliters of 70% EtOH was added. Both tubes were centrifuged at 1650G for 15
minutes, after completion again The IA removed any supernatant liquid. The samples then air
dried to allow evaporation of EtOH, after evaporation 10 microliters of formamide were added to
the tubes.

Electropherograms and GenBank:

Using the software program “Geneious” alignment and analysis of our DNA Strands were
completed, after editing and correcting mismatched sequences, a 50% strict consensus was
selected and used to form a new sequence which would be representative of our findings to be
used in the software program BLAST. After entering the determined DNA sequence in
GenBanks BLAST program we found the species name, E-Value, Number of Bases and
Common name for our unknown species, this of course was then recorded.

RESULTS

During electrophoresis we kept track of which DNA sample well was our own, as seen in figure
2 below (B11). However after most of these were tested they were found successful at containing
valid DNA samples, as seen in figure 3 below. Because of this we were given stock solutions
found successful by the Lab 1A, leading to a reassignment of numbers and letters (B39). This led
to success in PCR and PCR Clean up electrophoresis shown in figure 4 below. This new
successful solution was continuously used throughout the remainder of the experiment, Using the
DNA template strand created through Electropherograms in the program GENEIOUS, we

produced the strand seen in figure 1. Applying this to BLAST led us to find that our species was
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Bison Bison Bison, which is the American Bison, the E Value was 0.0 and it was a 97% match

with 1591 bases matched, The Accession value is KX451357.

FIGURE 1

1 10 20 30 40 50 60 70 80 90
CCACCTGAACGGTATCAAAAGCTCATGTAGAAGSCCYSATCKSRGSCTWCYATAGTCCTTGCAGCAATCCTACTAAAACTAGGAGGGTACGGWA TG

100 110 120 130 140 150 160 170 180 190

CTACGAATCASACTAAWTCTAAAGCCTATAACCGACTTTATAGCATATCCATTCMTTATACTCTCCTTATGAGGCATAATCATAACCAGCTCAATC
B

240

200 210 220 230 250 260 270 280
TGCCTCCGTCAAACGGACCTAAAATCACTCATTGCATACTCTTCTGTAAGCCACATAGCGCTCGTCATCGTAGCTATCCTTATCCAAACACCTTGA
R . J—

290 300 310 320 330 340 350 360 370 380
AGTTACATAGGAGCAACCWCTCTCATGATTGCCCATGGCGCCTCACATCCTCCATACTTTTCTGTCTAGCAAACTCAAACTACGAACGAATCCACAGC

—_—

340

390 400 410 420 430 450 460 470 480
CGAACTATAATTCTAGCTCGAGGCCTACAAACGCTCCTTCCACTAATAGCCACCTGATGACTACTAGCAAGTCTAACCAACCTAGCTTTACCCCCA

—_—
1

490 500 510 520 530 540 550 560 570

ACAATCAACCTAATTGGAGAGCTATTTGTAATAATGTCAACCTTTTCATGGTCTAACATTACAATTATTCTAATGGGAGTGAATATAGTAATCACC

580 590 600 610 620 630 640 650 660 670

GCCCTATACTCTCTGTATATACTAATTATAACCCAACGAGGAAAATACACCCACCACATTAATAATATCTCACCTTCATTTACACGAGAAAATGCA
—

680 690 700 710 720 730 740 750 760

CTCATATCGWTGCACATCTTACCTTTACTACTCTTATCCCTAAACCCAAAAATTATTCTAGGACCTCTATACTGTAAATATAGTTTAACAAAAACA

770 780 790 800 810 820 830 840 850 860

TTAGATTGTGAATCTAACAATAGAAACTCAWTACCTTCTTATTTACCGAAAAAGTATGCAAGAACTGCTAATTMTATGCTCCCATACTTAACAGTA
—

1
930 940 950 953

880 890 910

870 900 920
CGGCWTTTTTCGAACWTTTAAAGGATAGTAGTCATCCGTNNGTCNTAGKWWCCGAAAAATTGGTGCAAATCAAGAAAAAAGTAATGAAG
1

FIGURE 2




Salinas

FIGURE 3




Salinas

FIGURE 4




Salinas 9

DISCUSSION

The experiment was a success in that the use of previous knowledge of DNA combined with
modern technology was able to replicate a small sample of DNA into a sample that could be
utilized to find a Genus and Species of our supposed “Roadkill”. How far innovations have come
since the time these processes were performed by hand are extremely vast, but quickly advancing
forward. Our species, the American Bison, is extremely interesting because of the bottleneck
almost leading to extinction in the 1880’s, which was stopped by 5 private ranchers combined
efforts (Hedrick, 2009). Even though the extinction was somewhat reversed through efforts, the
ecological extinction still occurred within their original grazing range (Freese et al., 2007). This
helps to demonstrate that even with species that are less common or have previously been on the
verge of extinction, GenBank was preemptive enough to collect and store their DNA strands for
over 280,000 species, in order to aide further research (Benson et al., 2014). Some reasons for
error in this experiment, also addressed in the results, were the initial problem that very little of
the classes samples in figure 3 yielded results, because of this, the initial number and letter
combo assigned was changed to a stock solution prepared that was successful in DNA extraction.
In order to allow completion of further steps of the lab, however if these errors in electrophoresis
were not spotted the whole 6-week process preformed would have been unsuccessful in the
database steps of the protocol. Even though a 97% match is high, the 3% could be due to
mutations occurred in our sample or perhaps the accidental insertion/deletion in the editing
process. It is interesting to consider what mutations could affect GenBank and trick the system

into believing it was another species, maybe one that showed common ancestory such as cattle
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(Kohl et al., 2013). Overall the success of this lab demonstrates the effectiveness of processes

commonly used in practice today.
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