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Proteins in the epidermal mucus of Striped Bass were identified, changes in protein profiles over time in response to stress were 
correlated with known stressors, and protease activity was characterized. 
This study provides information on how the mucus layer constituents change as a result of angling stress.
Future directions include using Western Blots to quantify putative protein biomarkers.
Identification of a standard protein profile of Striped Bass epidermal mucus to allow accurate identification of proteins synthesized 
in response to stress. 

Figure 1. Chemical, physical, and perceived stressors are stimuli that elicit a stress response in fish, which is categorized 
into primary, secondary, and tertiary responses.3

Figure 2. In Canada, Striped Bass are separated into three designated units; (1) the St. Lawrence Estuary, (2) the 
Southern Gulf of St. Lawrence, (3) and the Bay of Fundy. Image adapted from COSEWIC.4 Sampling locations 
correspond to the Miramichi River (A), the Shubenacadie River (B), and the Gaspereau River (C).  

Figure 3. 1D SDS-PAGE for Striped Bass epidermal mucus. (M) is prestained protein standard , (1) protein band in sample 5B at ~80 kDa, (2) protein band in sample 7C at ~30 kDa, and (3) protein band in sample 
11A at ~40 kDa that were excised for mass spectrometry. 
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Figure 4. Protease zymography with Aprotinin. (M) represents prestained protein standard (kDa). 

Table 2. Mucus sample collection times. Sample (A); taken as each fish was removed 
from water, (B); during weight and length measurement (C); prior to fish release. 
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By identifying putative biomarkers of stress in epidermal mucus samples, this study has developed a novel and non-invasive method 
for measuring stress in fish and provided a greater understanding of handling and angling stress on Striped Bass. 
By recognizing the potential risks in the handling and treatment of Striped Bass this study may improve current conservation 
decisions and regulations to maintain healthy populations. 
This study contributes to the limited scientific knowledge regarding the effects of stress on Striped Bass.

Sample Protein Molecular Weight 
(kDa)

E-value Function

11A, 5B Serum albumin 69 5e-14 Blood carrier protein & maintains oncotic 
pressure of plasma

5B Protein kinase 94 4e-9 Signaling proteins involved in 
phosphorylation & stress response 

7C b-actin 42 5e-13 Highly conserved scaffolding protein 
involved in cell motility, structure and 
integrity 

11A Trichohyalin 254 9.8 Stabilizes cell against mechanical stress, 
structural protein 

Table 1. Proteins of interest from Striped Bass epidermal mucus identified using mass spectrometry, validated against 
NCBI database using a BLASTp algorithm. 

Isolate proteins of interest in epidermal mucus.
Measure protease activity.
Characterize protein profiles. 
Identify putative protein biomarkers.

1D SDS-PAGE shows differences in protein 
profiles between samples and timepoints. 
Results confirm that handling and angling 
stress produces variations in protein profiles 
over time. 
Mass spectrometry analyses identified putative 
protein biomarkers.
Zymography was used to characterize proteases 
present in epidermal fish mucus.

The underlying assumptions of catch-and-release tournaments is that 
fish experience low mortality and minimal homeostatic disturbances. 
Despite good intentions, catch-and-release tournaments can have 
adverse effects on fish health, and are known to contribute to 
increased mortality.2

Anthropogenic stressors such as handling, air exposure, and angling 
can cause physiological and behavioral changes that may affect 
Striped Bass populations (Figure 1). 1

This study will contribute novel information regarding the effects of 
angling stress on Striped Bass.

In 2012, the Committee on 
the Status of Endangered 
Wildlife in Canada assessed 
Striped Bass populations in 
the Southern Gulf of St. 
Lawrence as Special Concern, 
and in the Bay of Fundy and 
St. Lawrence River as 
Endangered (Figure 2).4
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Sample Time (sec) 

 A B C 

5 0 100 152 

6 0 86 121 

7 0 75 150 

11 0 143 199 

12 0 115 199 

13 0 133 225 
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