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Part - A
Answer any Eleven of the following


1m x 11 = 11 marks
1. What is southern blotting?
2. Write an application of FISH?

3. Which mutation screening technique involves analyzing DNA molecules based on differences in their mobility in a gel matrix under non-denaturing conditions?
4. Which technique could be used to mutate a DNA sequence on a specific DNA coding region for mutant analysis?
5. What is NM in accession number of NCBI reference sequences.
6. What is the primary advantage of high-resolution melt (HRM) analysis for mutation detection?

7. What is Cas9?
8. Which technique involves the separation of DNA fragments in Gel electrophoresis based on differences in their melting temperatures?
9. What is String Database?
10. Which method is used to perform differential gene expression analysis?
11. What is the primary purpose of directed evolution techniques?
12. Which test is used to detect mutations that result in the premature termination of protein synthesis?
13. What are Cy3 and Cy5?
Part-B

Answer any Nine of the following


 2m x 9 = 18 marks
14. What is metabolomics. Explain?

15. What are Expression DNA libraries?
16. What is the principle behind Fluorescent In situ Hybridisation (FISH) technique?

17. What is LC-MS? Why is it important in proteomics?
18. What is the key difference between denaturing gradient gel electrophoresis (DGGE) and constant denaturing gel electrophoresis (CDGE).

19. What is the principle behind high-resolution melt (HRM) analysis, and how is it used in mutation detection?

20. Why is CRISPR/Cas9 based genome editing technology considered as a non-GMO method for production of crop plants?

21. What is sgRNA? What components make SgRNA?
22. What is the principle behind DNA heteroduplex analysis?
23. What is the importance of capping step in oligonucleotide synthesis?
24. what is the role of Gibson assembly in artificial gene synthesis?

Part-C

Answer any Seven of the following


3m x 7 = 21 marks
25. Describe the protein truncation test (PTT) and its role in identifying mutations that result in premature termination of protein synthesis. Provide examples of diseases where PTT is commonly used for mutation analysis.

26. Explain the principle of high-resolution melt (HRM) analysis for mutation detection. How does HRM analysis work, and what are its advantages over traditional mutation detection techniques?

27. Mention one application of denaturing gradient gel electrophoresis (DGGE), constant denaturing gel electrophoresis (CDGE) and TTGE?
28. Explain the methodology of temporal temperature gradient gel electrophoresis (TTGE)?

29. Explain methodology to be adapted inSSCP analysis to detect genetic mutations?

30. Explain in brief the methodology of oligonucleotide synthesis.
31. Explain in brief the methodology of artificial gene synthesis.
32. What are the different scenarios of gene expression in cells?
33. What is Blast tool? How does it work in identification of a sequence analog in database?
Part-D

Answer any Two of the following


5m x 2 = 10 marks
34. A scientist wants to assess genes responsible for Heavy metal tolerance in Rhizobium using DNA microarrays. Explain how he can design an experiment and analyze the data? (You can use flow chart approach/methodology)
35. Design a strategy using CRISPR Cas9 for generating a genome edited cell line which expresses sgRNA to edit GFP gene?
36. An Amyloid protein which is responsible for Alzheimer’s usually has various mutant isoforms. A researcher wants to analyze these various mutant isoforms. Which technique and methodology do you suggestfor proceeding in this study using an Invitro PTT approach.
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