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GOVT. DEGREE COLLECGE FOR WOMEN (AUTONOMOUS), 

GUNTUR 

Department of Biotechnology 

Certificate course- Applied enzymology and basics of proteomics 

CC108AFM 

2019-20 

         No. of Hrs. 30 

 

Course Description: This course provides an introduction to the principles and 

applications of enzymology and proteomics in biotechnology and related fields. 

Students will learn about the structure, function, and regulation of enzymes, as well 

as the fundamentals of proteomics techniques for studying protein expression, 

structure, and function. 

Course Objectives: 

1. To understand the principles of enzymology and their applications in biotechnology. 

2. To introduce students to the basics of proteomics and its relevance in biological research. 

3. To develop practical skills in enzyme assays and proteomics techniques. 

Course Outcomes: 

 Students will understand enzyme classification, kinetics, regulation, and their practical 

applications in biotechnology. 

 Students will learn protein separation, identification, and characterization techniques 

essential for proteomics studies. 

 Students will gain hands-on experience with enzyme assays and proteomics workflows, 

applying these techniques to real-world scenarios in drug discovery and diagnostics. 

 

Unit 1: Enzymology 

 Introduction to enzymes: Classification, nomenclature, and properties. 

 Enzyme kinetics: Michaelis-Menten kinetics, Lineweaver-Burk plot, and enzyme 

inhibition. 

 Regulation of enzyme activity: Allosteric regulation, enzyme induction, and 

enzyme repression. 

 Practical applications of enzymes in biotechnology: Enzyme immobilization, 

industrial applications, and biocatalysis. 
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Unit 2: Basics of Proteomics 

 Introduction to proteomics: Definition, scope, and importance. 

 Protein separation techniques: Gel electrophoresis, chromatography, and mass 

spectrometry. 

 Protein identification and characterization: Database searching, peptide 

sequencing, and bioinformatics tools. 

 Functional proteomics: Protein-protein interactions, post-translational 

modifications, and protein localization studies. 

Unit 3: Applied Techniques in Enzymology and Proteomics 

 Enzyme assays: Spectrophotometric assays, colorimetric assays, and fluorometric 

assays. 

 Proteomics workflows: Sample preparation, protein separation, identification, and 

data analysis. 

 Case studies and applications: Use of enzymology and proteomics techniques in 

drug discovery, diagnostics, and personalized medicine. 

 Hands-on laboratory sessions: Practical demonstrations and experiments related to 

enzyme assays and proteomics techniques. 
 

 

 

 

SUGGESTED READING 

1. Ghosh Z. and Bibekanand M. (2008) Bioinformatics: Principles and 
Applications. Oxford 

University Press. 

2. Pevsner J. (2009) Bioinformatics and Functional Genomics. II Edition. 

Wiley-Blackwell. 

3. Campbell A. M., Heyer L. J. (2006) Discovering Genomics, Proteomics and 
Bioinformatics. II Edition. Benjamin Cummings. 
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GOVT. DEGREE COLLEGE FOR WOMEN (AUTONOMOUS), GUNTUR 

Department of Biotechnology 

 

2019-20 

 

Name of the Certificate course Conducted:  Applied enzymology and basics of  

proteomics 

        

Name of the Course coordinator            : Dr.S.Priyanka 

 

No. of Students enrolled             : 14 

 

Date of commencement of classes               : 13/12/2019 

 

Date of ending of the course            :   10/  03  /2020 

 

No. of classes conducted    : 32 

 

No. of students appeared for final exam    : 14 

 

No. of students passed final exam               : 14 

 

Over all participation of the students        : Satisfactory 

 

Over all feed back of the students                : Excellent 
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GOVT. DEGREE COLLEGE FOR WOMEN (AUTONOMOUS), GUNTUR 

Department of Biotechnology 

 

Certificate course- Applied enzymology and basics of proteomics 

2019-20 

List of students Enrolled: 

 

 

III B.SC BT.B.C 

.S.No Regd.No Name Of The Student No. of 

classes 

attended 

1.  17406002 P.Sravani 28 

2.  17406003 P.Nirmala Rani 28 

3.  17406005 Sk.Rahamtunnisa 28 

4.  17406006 Sk. Uzma firdouse 29 

5.  17406007 skWaseema firdouse 30 

6.  17406008 S.Annapurna 30 

7.  17406009  T.Alekya 28 

8.  17406011 Y.Udaya Bhanu 29 

9.  17406012 Sk.Sadikha Tabish 28 

III B.SC BC.BT.C 

S.No Regd.No Name Of The Student No. of 

classes 

1.  17407001 A.Vasantha lakshmi 23 

2.  17407002 K.Sarojini 25 

3.  17407003 P.Nissitha 24 

4.  17407005 V.Haritha 27 

5.  17407006 B.Sridevi priyanka 21 
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ATTENDANCE OF THE STUDENTS 
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GOVT. DEGREE COLLEGE FOR WOMEN (AUTONOMOUS), GUNTUR 

Department of Biotechnology 

 

Certificate course- Applied enzymology and basics of proteomics 

2019-20 

Students Evaluation 

 

III B.SC BT.B.C 

.S.No Regd.No Name Of The Student Marks  

10.  17406002 P.Sravani 48 

11.  17406003 P.Nirmala Rani 48 

12.  17406005 Sk.Rahamtunnisa 48 

13.  17406006 Sk. Uzma firdouse 49 

14.  17406007 skWaseema firdouse 50 

15.  17406008 S.Annapurna 50 

16.  17406009  T.Alekya 48 

17.  17406011 Y.Udaya Bhanu 49 

18.  17406012 Sk.Sadikha Tabish 48 

III B.SC BC.BT.C 

S.No Regd.No Name Of The Student No. of 

classes 

1.  17407001 A.Vasantha lakshmi 48 

2.  17407002 K.Sarojini 45 

3.  17407003 P.Nissitha 44 

4.  17407005 V.Haritha 47 

5.  17407006 B.Sridevi priyanka 47 
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Supporting Material 

Soft wares/Platforms  used 
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Protein Structure Prediction 
Protein  structures are stable conformations of a polypeptide chain. They are critically important 

in maintaining a protein three-dimensional structure. The highly regular and repeated structural 

elements include α-helices and β-sheets. It has been estimated that nearly 50% of residues of a 

protein fold into either α-helices and β-strands. As a review, an α-helix is a spiral-like structure 

with 3.6 amino acid residues per turn. The structure is stabilized by hydrogen bonds between 

residues i and i + 4. Prolines normally do not occur in the middle of helical segments, but can be 

found at the end positions of α-helices. 

 A β-sheet consists of two or more β-strands having an extended zigzag conformation. The 

structure is stabilized by hydrogen bonding between residues of adjacent strands, which actually 

may be long-range interactions at the primary structure level. β-Strands at the protein surface 

show an alternating pattern of hydrophobic and hydrophilic residues; buried strands tend to 

contain mainly hydrophobic residues. 

Protein secondary structure prediction refers to the prediction of the conformational state of each 

amino acid residue of a protein sequence as one of the three possible states, namely, helices, 

strands, or coils, denoted as H, E, and C, respectively.  

The prediction is based on the fact that secondary structures have a regular arrangement of amino 

acids, stabilized by hydrogen bonding patterns. The structural regularity serves the foundation 

for prediction algorithms. 
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STUDENTS EVALUATION 

Students were evaluated by an exam with 50 marks.  

Total of 15 questions are given out of which student has to write 10 questions. 

Each question carries 5 marks. 
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Question paper for certificate course 

Title: Applied Enzymology and Basics of Proteomics 

Total Marks: 50 Time: 2hrs 

 

Answer any 10 questions. Each question carries 5 marks. 

1. Define the term "enzyme" and describe its role in biological systems. Provide an 

example of an enzyme and its specific function. 

2. How do enzymes catalyze biochemical reactions? Explain with the help of an 

example. 

3. Compare and contrast competitive and non-competitive enzyme inhibition. Give 

examples of each type of inhibition. 

4. Discuss the importance of enzyme immobilization in biotechnological applications. 

Provide two examples of enzyme immobilization techniques. 

5. Describe the principles of gel electrophoresis in protein separation. How is gel 

electrophoresis used in proteomics research? 

6. Explain the process of peptide sequencing using mass spectrometry. How does 

mass spectrometry contribute to protein identification in proteomics? 

7. What are post-translational modifications (PTMs) in proteins? Give examples of 

two common PTMs and their functional significance. 

8. How are enzymes used in the food industry? Provide two examples of food 

products that are manufactured using enzyme technology. 

9. Define proteomics and its significance in modern biology. Discuss two major 

techniques used in proteomics research. 

10. Describe the role of proteomics in personalized medicine. Give an example of how 

proteomics can be applied in disease diagnosis or treatment. 

11. Explain the concept of enzyme kinetics. Discuss the Michaelis-Menten equation 

and its parameters. 

12. How can enzyme activity be measured using spectrophotometry? Provide a brief 

protocol for conducting a spectrophotometric enzyme assay. 

13. Discuss the advantages and disadvantages of using recombinant enzymes in 

industrial processes. Give two examples of industrially important recombinant 

enzymes. 

14. What is protein-protein interaction (PPI) analysis in proteomics? Describe one 

experimental technique used for studying PPIs. 

15. Explain the significance of enzyme-substrate specificity in biocatalysis. Give an 

example of an enzyme-substrate pair and their specificity. 
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DISTRIBUTION OF CERTIFICATES BY THE PRINCIPAL TO THE STUDENTS 

 


