Arsenic Toxicity: Chinese Mystery Snail (CMS)
Bioaccumulation and Periphyton Biotransformation
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INTRODUCTION METHODS RESULTS

Arsenic (As) is a metalloid contaminant that disrupts

many physiological pathways resulting in neurotoxic, Arsenic Bioaccumulates Highest in
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CONCLUSION

o Arsenic bioaccumulates differently
across CMS tissues, with the highest
concentrations observed in the gut of
CMS from Lake Killarney.

Arsenic Bioaccumulation Analysis

o ArsM gene was present in all periphyton
DNA samples from Trout Lake, Steel
Lake, and Lake Killarney. This confirms
that periphyton contain a gene that
encodes for arsenite methylation into a
less toxic form, which helps in its
detoxification.
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CONTINUED RESEARCH

« Repeating periphyton biotransformation
analysis with different primers could improve
results for other As biotransformation genes.

Figure 2: Significantly higher concentrations of As observed in the
gut of male CMS from Lake Killarney. Four tissue regions (mantle,
head/foot, gut, and viscera) were dried, digested, and analyzed using ICP-
MS to quantify total arsenic concentration in n=5 for each lake. This graph
represents a single factor ANOVA depicting how As bioaccumulates across
A tissues in snails from Trout Lake and Lake Killarney. ***=p<0.001
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Following this, reverse transcriptase
guantitative PCR (RT-gPCR) could be used to
determine levels of gene expression within the
CMS. This may help us understand how host-
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o Objective: Determine whether or not
Arsenic bioaccumulates dlfferentl¥
across CMS head/foot, mantle, gut, and
viscera and identify the presence of

periphyton As biotransformation genes.

o Hypothesis: Arsenic concentrations will
bé highest in the gut due to direct
consumption of As-rich periphyton and
As biotransformation genes will be
present in periphyton DNA.

» DMNA templates were
PO mixed with arrA, aioh,
TTTTTT arsC, or arsM primers.
165 rRNA primer was
A used as positive control

Prepared periphyton
DMNA were ran on 1%
agarose gel

Figure 3: Arsenite methyltransferase (ArsM) detected in periphyton
DNA from all three lakes. Periphyton DNA samples from Trout Lake,
Steel Lake, and Lake Killarney were amplified at three concentrations
using degenerate PCR and analyzed using agarose gel electrophoresis.
Samples were paired with 16S rRNA or ArsM primers. Expected results
for 16S rRNA (+ control) is around 100 bp while ArsM is expected around
300-400 bp. Indications for ArsM are present in each sample, with
increased band intensity for samples containing higher concentrations
of DNA. Negative controls show no sample contamination.
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