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ARE YOUR WATER SYSTEMS SAFE?
A STUDY ON CYP1A EXPRESSION IN BROWN BULLHEAD AND 

CATFISH IN RESPONSE TO SEDIMENT EXPOSURE FROM 
KILLBUCK CREEK WOOSTER, OHIO

o Big agriculture and industrial sources cause runoff and waste to enter our freshwater 
ecosystems (1)(4)(2). 

o Many systems contain PAHs (toxins) that collect in the sediment at the bottom of the water 
column (1)(3)(5). 

o Most biodiverse places that contain toxins have more vulnerability, because these biodiverse 
species are vital for the whole ecosystem’s survival (6). 

o Fish as bioindicators of the environment to gauge the contamination of our water systems and 
the effects they have on living organisms (1)(7).
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Figure 4. Comparison of CYP1A Expression in Brown Bullhead and 

Catfish between the experimental and clean sites in Killbuck Creek .

CYP1A expression was highest in the clean sites of both Channel catfish and 

Brown bullhead , while the lowest CYP1A expression was seen in the 

experimental groups of both Brown bullhead and Channel catfish.

Figure 3. CYP1A and Actin Expression in Fish of Killbuck Creek 

Wooster, Ohio. (A) CYP1A Brown bullhead (B) Actin Brown bullhead 

(C) CYP1A Channel catfish  (D) Actin Channel Catfish. Actin did not 

show up for catfish but did show up for Brown bullhead. Another round of 

western blotting will have to be done to confirm whether actin is 

compatible with catfish.

To assess the health of the environment in Wooster, Ohio through:

1. Sediment exposure to fish bioindicators and 2. the measurement of CYP1A 

biomarkers

CYP1A expression was higher in clean sites than polluted sites in 

both Brown bullhead and Channel Catfish.

1. This may be explained by the CYP1A gene variant going through 

selection overtime, changing the way fish express CYP1A in response 

to toxins (8)(9). 

2. This may be due to the higher molecular weighted PAHs in the clean 

sites compared to the polluted sites, making CYP1A more inducible 

by the PAHs in the clean sites since they are larger in size (5).
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Figure 1. CYP1A Induction 
through the AHR Pathway. The 

toxins on the outside of the cell 
membrane (1) bind to the AHR 
receptor in the cytoplasm. Once 

bound to the ligand, the compounds 
enter the nucleus via the help of 
already present transporters (2) 
promoting the transcription of 

CYP1A (3). The toxins can then 
either be (a) metabolized through 

CYP1A expression or (b) react 
negatively with the produced 

metabolites, causing damage or 
altering the function of the DNA 
(mutagenesis, carcinogenesis, or 

immunosuppression).

Figure 2. Flow chart illustrating how [1] fish (eight Brown bullhead and eight Channel catfish) 
were exposed to sediments from sites (figure 2) in five-gallon tanks, [2] Organs that were 

sampled [3] and signal produced from tissue immunoblot.
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