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Abstract

Introduction
Polymerase Chain Reaction, or PCR, is a technique used by researchers and 
scientists to study deoxyribonucleic acid, DNA. It is a process to amplify a small 
segment of DNA from a living organism exponentially to be used for various 
purposes. To use PCR, there must first be a cell extracted from an organism, and 
the cell must go through the process of lysis, precipitation, and purification in 
order to isolate the DNA from the cell. Then the DNA is denatured, and an 
enzyme is added to the DNA to replicate into more strands of the specific DNA 
segment used. Multiple tools are needed for the procedure such as a 
thermocycler, enzymes, primer, and assorted chemicals. Once the DNA is 
amplified, it can be used for various purposes such as research on an organism 
and identifying species.
To identify a species from its replicated DNA, from PCR, it must undergo DNA 
barcoding. DNA barcoding is a method most used by ecologists to classify 
species using a region of DNA. By identifying DNA sequences in remains or 
tissue from an organism, it can be compared to known sequences of standard 
DNA fragments to be classified. DNA barcoding can also aid in preventing 
misidentification based on phenotypic features that can vary throughout the 
lifespan of an organism (Valentini, 2008). Using PCR and DNA barcoding can 
significantly decrease the chances of mistakes and bias that can affect humans' 
abilities to distinguish between species. In this experiment, the goal was to 
obtain positive results from PCR testing so the DNA can be barcoded, and the 
species can be identified. A section on the DNA strand called the gene rbcL will 
be amplified and studied. RbcL is a common gene to study in the identification 
and barcoding of plants due to the coxI, mitochondrial genes, not developing 
quick enough to make distinctions between species (Chase 2009).

Results
After running the gel, only two out of the five specimens were visible. Although the objective was to have 
all the samples come back, we had a success rate of 50% with the samples’ visibility. The two species that 
were visible after the extraction, Centro fusions, and running the PCR were Linum usitatissimum L. and 
Vernonia gigantea. The sample of Vernonia gigantea under column 4 was visible (see Figure 1), with 
there being a darker hue where the sample was loaded. Linum usitatissimum L., under column 5, was 
even more visible than the prior sample.

Discussion
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Figure 1: Results of running the processed DNA in gel electrophoresis against a maker.  
Lane 1 is the marker pBR322BstNl. Lane 2: Hibiscus lasiocarpos.  Lane 3 Commelina 
communis.  Lane 4 Vernonia gigantea.  Lane 5 Linum usitatissimum

The objective of this experiment was to identify unknown plant 
species through DNA barcoding. Four plant specimens were 
collected and kept at -20℃ in preparation for DNA isolation and 
extraction. The DNA was extracted from small samples of each 
of the 4 specimens. The DNA was then amplified via PCR 
reactions. Two of the four samples were successfully amplified 
through the PCR reaction- the Vernonia gigantea and the Linum 
usitatissinum L.
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General
The purpose of our experiment was to extract DNA and then amplify it with the goal of 
identifying different plant species. For two of the four specimens, the PCR reaction 
successfully amplified the target sequences of DNA. Thus, our experiment was partially 
successful.
Analysis
Since our goal was to amplify DNA from the chloroplasts, the number of chloroplasts in the 
sample has a large impact on the successful PCR reaction/DNA amplification. The two 
samples that were successfully amplified were Vernonia gigantea and Linum usitatissimum L. 
(“Identification Request.” BOLDSYSTEMS).
Potential Errors
Although the same instructions were given, many mechanical errors could have been made. 
There could have been inconsistencies with timing or using obtaining the correct amount of 
solution using the micropipette. Because only two out of four samples were detected, it most 
likely contained a higher level of chloroplasts compared to Hibiscus lasiocarpos and 
Commelina communis. A reason this could have occurred was due to an error in extraction. In 
order to run the PCR, we had to extract the supernatant, the clear solution, making sure to 
not touch or contaminate the extraction with the pellet. Because there were repeated steps 
of centrifuging the sample for 30 seconds at a time and then removing the supernatant as 
the liquid separated. The other samples that were unable to be detected most likely had too 
low of a concentration of the supernatant which could have been distilled even further from 
adding 100 microliters of water to the silica resin. Another reason samples 2 and 3 could have 
failed is due to the barcode rbcL being the wrong section of DNA to focus on in these specific 
herbal groups. Barcodes such as chloroplast rpoB, accD and nuclear ITS have been shown to 
have higher success rates in certain annual herbaceous groups, like Hibiscus lasiocarpos and 
Commelina communis (Parvin, 2021).
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Materials and Methods
1.Collecting the specimens

Organisms and samples were collected outside of University of Louisiana at Lafayette’s Department of Biology building, Billeaud Hall, at the coordinates 30° 12' 43.6752'' N 92° 1' 8.958'' W. Several images were taken of the specimens, including 
pictures next to a ruler for size reference. The precise location of each specimen was pinpointed using Google Maps.

2.Isolating the DNA
For each specimen, a sample was obtained and put into a tube. Lysis solution was added. The tissue was then ground with a pestle for approximately 3 minutes. The samples were incubated in a 65℃ tube for 10 minutes. The samples were 
centrifuged for 1 minute at maximum speed. After the samples were centrifuged, 150 µL of the supernatant along with 3 µL of silica resin were added to a clean tube and mixed. This mixture was incubated at 57℃ for 5 minutes. The samples were 
then centrifuged again at 30 seconds at maximum speed. 500 µL of cold buffer was then added to the tubes and was mixed in. This process was repeated once more. The supernatant was then removed and mixed with distilled water and incubated at 
57℃ for 5 minutes. 90 µL of the supernatant was then transferred to a tube and stored on ice until the DNA was ready to be amplified.

3.Amplifying the DNA via PCR reaction
22.5 µL of rbcl primer was added to a PCR tube. The bead in the tube was then allowed to dissolve for 1 minute. 2.5 μL of the DNA was then placed into the PCR tube.

4.Analyzing the products and running the gel
The PCR products were analyzed through the process of gel electrophoresis; the gel was made of 2% agarose. 5 µL of the marker pBR322BstNl was loaded into the first well of the gel along with 5 µL of each of the samples in the wells that 
followed. The remaining 20 μL of each of the samples were frozen in preparation for being sent for sequencing.
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