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ymography is a gel electrophoresis-based technique to visualize enzyme activity, 

producing zymograms where clear bands indicate substrate hydrolysis. This method 

enables simultaneous enzyme analysis and activity detection. In amylase zymography, 

polyacrylamide gels are prepared, samples loaded, and gels incubated with a starch substrate, 

stained, and visualized. Applications in entomology include studying dietary preferences, 

nutrient utilization, immune responses, and pest control strategies, linking enzyme activity 

with insect physiology and resistance mechanisms. 

Introduction 
Amylase is a class of enzymes that play a fundamental role in carbohydrate metabolism 

across various organisms, from bacteria to humans. These enzymes catalyse the hydrolysis of 

starch, glycogen and polysaccharides into simpler sugars. Amylases are classified into three 

main categories: α-amylase, β-amylase, and γ-amylase. α-Amylases, found in various 

organisms including humans, animals, plants and microorganisms. β-Amylases, primarily 

found in plants and bacteria. γ-Amylases, less common than the other two types. 

 Zymography is a technique used in molecular biology and biochemistry to study 

enzyme activity within complex mixtures such as tissue extracts through gel electrophoresis. 

It provides an assessment of enzyme activity by visualizing substrate degradation directly 

within a polyacrylamide gel matrix.  

 Zymogram refers to the visual representation of enzyme activity obtained through 

zymography. Zymogram consists stained gels, where areas of enzyme activity appear as clear 

bands against a dark background. These bands correspond to regions where the enzyme has 

hydrolysed its substrate, resulting in the removal of substrate molecules and the formation of 

a transparent zone within the gel matrix. 

 Zymography offers several advantages over traditional enzyme assays. Firstly, it 

allows simultaneous analysis of multiple enzyme complexes present in a single sample. 

Secondly, it enables the detection and conformation of enzyme activity. Additionally, it also 

allows the investigation of enzyme activity in the presence of inhibitors. 

Materials required 

1. Insect specimen  

2. Substrate (starch solution) 

3. Polyacrylamide gel  

4. Tris-glycine SDS running buffer 

5. Staining solution (Coomassie Brilliant Blue R-250) 

6. Destaining solution (methanol/acetic acid/water solution) 

7. Amylase standard 

8. Protein marker 

9. Gel electrophoresis apparatus 
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Procedure 
1. Preparation of Polyacrylamide Gel: 

- Prepare resolving gel and stacking gel according to standard protocols. 

- Pour the resolving gel solution between the glass plates and insert a comb to create wells for 

sample loading. 

- Pour the stacking gel solution on top and insert a comb to form wells. 

2. Sample Preparation: 

- Dissect tissues (midgut) of collected insect specimens. 

- Homogenize and centrifuge to remove debris, and collect the supernatant containing soluble 

proteins. 

3. Electrophoresis: 

- Dilute and heat the samples at 95°C for 5 minutes to denature proteins. 

- Load the samples into the wells of the polyacrylamide gel along with amylase standard and 

protein marker. 

- Run the gel at constant voltage (100-150V) until the dye front reaches the bottom of the gel. 

4. Substrate Incorporation: 

- After electrophoresis, remove the gel from the cassette and rinse in water to remove SDS 

and buffer salts. 

- Incubate the gel in substrate (starch solution) for 30 minutes to 1 hour at 37°C to allow 

amylase activity. 

5. Staining and Visualization: 

- Stain the gel with Coomassie Brilliant Blue R-250 solution for 1-2 hours. 

- Destain the gel in destaining solution until protein bands become visible. 

- Visualize the gel using a gel imaging system or by photography. 

6. Analysis: 

- Analyse the zymogram to identify regions of amylase activity as clear bands against a blue 

background. 

- Compare the intensity and location of amylase bands between samples and controls. 

7. Interpretation: 

- Interpret and correlate amylase activity patterns with insect species, developmental stages or 

diet preferences. 

Applications of Amylase Zymography in Entomology 
- Understanding dietary preference and adaptation to specific food source. 

- Studying nutrient utilization pattern. 

- Exploring host immune response by determining change in amylase activity in response to 

pest infestation. 

- Preparing pest control strategies by monitoring alteration in amylase activity associated with 

insecticide resistance mechanism. 

Conclusion 
zymography is a valuable technique for visualizing enzyme activity, enabling detailed 

analysis of amylase functions. Its applications in entomology provide critical insights into 

insect physiology, dietary adaptations, immune responses, and resistance mechanisms, 

making it a key tool for research and pest management strategies. 
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