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cox I gene

- Affects the digestive system of the abalone [1]
- Exacerbated in warmer waters [4]

- Overfishing and poaching have also killed off a lot of the population
(1

- Utilizes muscular “foot” for movement and attachment to rocks and hard shell

for protection [3]

- Long-term monitoring of black abalone populations since the 1970s [1]

- Conservation efforts must come from multiple angles: pi ing and
treating diseased abalone, protection from fishing and poaching, as
well as maintaining water quality [1]

- Cytochrome C Oxidase Subunit 1 gene (cox/) is often used for DNA

enough, we should have continued to purify our samples or started over to ensure that our data
was even more readable

Having the ability to compare the Cox1 gene of the Black Abalone rather than the Red Abalone
would likely not have changed our main conclusion BUT would have made for less margin of
error and more accurate results.
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Performed to separate DNA strands by size and verify PCR
with a 1.5% gel.
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Abstract

Black abalone =
endangered species of
marine sea snails
DNA extraction, PCR
DNA barcoding,
phylogenetic tree
generation
Confirming basic
methods for future
research and
conservation efforts




Introduction - Black Abalone

e Black Abalone = marine sea snails
o Haliotis cracherodii
e Endangered on California’s coast
o “Withering Disease”
o Overfishing and poaching ->
conservation efforts since ‘70s

Healthy Infected




Introduction - Cox1 Barcoding

DNA barcoding > Cytochrome C Oxidase Subunit 1 gene (Cox1)

Cox 1 gene is the best biomarker used for barcoding thus far

o Has a sequence variation that’s relatively low across species, but relatively high between species

o Cox 1 gene has high mutation rates between species, and has enough variation within species to associate them with
similarities

o Can categorize how species fit along a phylogenetic tree

Cox1 barcoding > phylogenetic mapping

o Increases awareness of genetic makeup of the species

o Conservation efforts
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Materials and Methods %
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Agarose Gel

Electrophoresis Sequencing Data Analysis
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Figure 3: Gel electrophoresis image
1 amplifying cox I gene

Figure 4: Gel electrophoresis image 2 amplifying cox
1 gene.

Results

Medaka, C. Elegans, C. Elegans w/ E. coli, Fruit Flies, Zebrafish
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amplified the
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Student values:
Instructor values:
M: /
e /
b |
N //,]




Figure 1: Real Phylogenetic tree generated with Clustal
Omega showing 5 species from the NCBI database. The
branches on the tree represent where lineages evolve and
diverge from each other. Red abalone is closely related to
japanese medaka because the branches are closest

together.

Figure 2: Real Phylogenetic tree generated with Clustal
Omega using dna from samples extracted in the lab.
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Results

C.elegans 0.2131
D.melanogaster 0.11458
H.sapiens 0.12976
O.latipes 0.12121
H.rufescens 0.14545

O. latipes 0.09539

Abalone 0.18892

H.sapiens 0.1259

D. melanogaster 0.06743
C.elegans -0.09016
C.elegans 0.09016



Discussion

e Our conclusions help with conservation
efforts and future research!

Figure 3: Gel electrophoresis image
1 amplifying cox I gene

Figure 4: Gel electrophoresis image 2 amplifying cox
I gene.

L, Medaka, C. Elegans, C. Elegans w/ E. coli, Fruit Flies, Zebrafish

L, Human, abalone R1, abalone R2, abalone R3, Abalone R4

Our nanodrop and gel
data indicate that the
DNA was successfully
extracted



Discussion
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pecie from he NCBI datbase. The banches on the e rpresent whre Japanese Medaka fish (according to
species’ sampled)

to japanese medaka because the branches are closest together.
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Figure 2: Real Phylogenetic tree generated with Clustal Omega using dna from samples

extracted in the lab.



Study Limitations

e More careful DNA extraction
o Especially after assessment of Nanodrop graphs for purity

e Ability to compare gathered gene sequences with the Black Abalone data rather than Red Abalone
o May not have changed our conclusion
o Would have improved accuracy and ability to conclude confidently



Future Directions

Go to ocean > extract eDNA-> extract DNA from abalone
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