Secondary Structure of Proteins
A. Short Answer Questions (3–5 Marks Each)
1. Define the secondary structure of proteins and explain its importance. 
2. Describe the structural features of the α-helix with suitable examples. 
3. Explain the formation and types of β-pleated sheets. 
4. Differentiate between parallel and antiparallel β-sheets. 
5. What are β-turns? Explain their role in protein folding. 
6. Discuss the significance of hydrogen bonding in stabilizing secondary structures. 
7. Explain the role of φ (phi) and ψ (psi) angles in protein conformation. 
8. Describe the Ramachandran plot and its importance in protein structure analysis. 
9. How does proline affect the α-helix structure? 
10. Discuss the role of glycine in β-turn formation. 
11. Explain the concept of helix dipole in α-helices. 
12. Describe the factors affecting the stability of secondary structures. 
13. How do environmental conditions influence protein secondary structure? 
14. Write a note on supersecondary structures (motifs). 
15. Explain how secondary structure contributes to protein function.
B. One-Sentence Questions (1 Mark Each)
1. What is meant by secondary structure of proteins? 
2. Which bond stabilizes secondary structures? 
3. How many amino acids are present per turn in an α-helix? 
4. What type of helix is commonly found in proteins? 
5. Which amino acid is known as a helix breaker? 
6. Which amino acid provides flexibility in protein structure? 
7. What is the hydrogen bonding pattern in an α-helix? 
8. Name the two types of β-sheets. 
9. Which β-sheet arrangement is more stable? 
10. What is the typical length of a β-turn? 
11. What does the Ramachandran plot represent? 
12. Which angles are plotted in the Ramachandran plot? 
13. What is the main feature of β-pleated sheets? 
14. What is the role of hydrogen bonds in β-sheets? 
15. Name one protein rich in α-helix structure. 
16. Name one protein rich in β-sheet structure. 
17. What type of interactions stabilize β-turns? 
18. What is meant by amphipathic helix? 
19. Which structure allows reversal of polypeptide chain direction? 
20. What is the primary stabilizing force in secondary structure? 
· Draw and label: 
· α-helix 
· β-sheet 
· β-turn 
· Compare α-helix and β-sheet in a tabular form 
· Analyze a given Ramachandran plot (diagram-based question) 
[bookmark: _GoBack]Section A: Basic Concepts
1. The secondary structure of proteins is primarily stabilized by:
a) Ionic bonds
b) Hydrogen bonds
c) Disulfide bonds
d) Hydrophobic interactions
Answer: b) Hydrogen bonds 

2. The α-helix is stabilized by hydrogen bonding between:
a) Side chains
b) Adjacent amino acids
c) Residues i and i+4
d) Residues i and i+2
Answer: c) Residues i and i+4 

3. How many amino acids are present per turn in an α-helix?
a) 2.6
b) 3.6
c) 4.6
d) 5.6
Answer: b) 3.6 

4. The α-helix is generally:
a) Left-handed
b) Right-handed
c) Random
d) Planar
Answer: b) Right-handed 

5. Which amino acid is commonly known as a helix breaker?
a) Alanine
b) Leucine
c) Proline
d) Valine
Answer: c) Proline 

Section B: β-Sheets
6. β-pleated sheets are stabilized by:
a) Covalent bonds
b) Hydrogen bonds between strands
c) Ionic interactions
d) Disulfide bonds
Answer: b) Hydrogen bonds between strands 

7. Which type of β-sheet is more stable?
a) Parallel
b) Antiparallel
c) Random
d) Circular
Answer: b) Antiparallel 

8. In β-sheets, side chains are arranged:
a) Inside the sheet
b) Only above the sheet
c) Alternately above and below the plane
d) Randomly
Answer: c) Alternately above and below the plane 

9. A classic example of β-sheet structure is:
a) Myoglobin
b) Hemoglobin
c) Silk fibroin
d) Collagen
Answer: c) Silk fibroin 

Section C: β-Turns and Loops
10. β-turns typically consist of:
a) 2 amino acids
b) 3 amino acids
c) 4 amino acids
d) 6 amino acids
Answer: c) 4 amino acids 

11. Which amino acid provides flexibility in β-turns?
a) Proline
b) Glycine
c) Lysine
d) Methionine
Answer: b) Glycine 

12. Hydrogen bonding in β-turn occurs between:
a) i → i+1
b) i → i+2
c) i → i+3
d) i → i+4
Answer: c) i → i+3 

Section D: Ramachandran Plot & Angles
13. The Ramachandran plot represents:
a) Energy levels
b) Bond lengths
c) φ and ψ angles
d) Hydrogen bonds
Answer: c) φ and ψ angles 

14. Which angles define protein backbone conformation?
a) α and β
b) φ and ψ
c) γ and δ
d) θ and λ
Answer: b) φ and ψ 

15. The disallowed regions in Ramachandran plot are due to:
a) Hydrogen bonding
b) Steric hindrance
c) Ionic bonding
d) Hydrophobic effects
Answer: b) Steric hindrance 

Section E: Advanced Concepts
16. The helix dipole is associated with:
a) β-sheet
b) α-helix
c) β-turn
d) Loop
Answer: b) α-helix 

17. Which structure is commonly found in membrane proteins?
a) β-turn
b) α-helix
c) Random coil
d) Loop
Answer: b) α-helix 

18. Which interaction primarily stabilizes secondary structure?
a) Disulfide bonds
b) Hydrogen bonds
c) Ionic bonds
d) Van der Waals forces
Answer: b) Hydrogen bonds 

19. The peptide bond is rigid due to:
a) Ionic interaction
b) Hydrogen bonding
c) Partial double-bond character
d) Hydrophobic interaction
Answer: c) Partial double-bond character 

20. Which structure allows reversal of polypeptide direction?
a) α-helix
b) β-sheet
c) β-turn
d) Coil
Answer: c) β-turn 

Bonus Higher-Order MCQ
21. Which of the following would most likely disrupt an α-helix?
a) Alanine insertion
b) Proline insertion
c) Hydrogen bond formation
d) Hydrophobic interaction
Answer: b) Proline insertion
· 
