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Answer questions from Q 1 to Q 11. 
Q1: Put (√) against correct phrases, (X) against the wrong ones and state all possible corrections for the wrong statements
1- In both Eukaryotic and Prokaryotic cells, chromatin is a combination of DNA and histones. 
2- Heterochromatin is associated with inactivation of gene expression and represents the highest level of DNA compaction.

3- Hence histone acetylation is associated with active gene expression, any alteration in the balance between HATs and HDACs results in diseases. 

4- The tracking subdomain of the torsion domain in ATP dependent remodelers is responsible for unwrapping DNA off the nucleosome. 
5- The only difference between arginine methylation and lysine methylation is that arginine methylation could be mono, di or tri, while lysine methylation could be only mono or di. 

6- Histone phosphorylation, like acetylation, is associated with active gene expression.
7- Histone phosphorylation is implicated in a wide range of cellular processes. Based (only) on the site of phosphorylation the activity of the cell process is identified.
8- DNA methylation could be associated with activation or inactivation of gene expression. For example H3K4me3 is associated with gene activation while H3K9me3 is associated with gene inactivation. 
9- miRNAs are negative transcriptional gene regulators, where they guide a group of DNAases (RISC) to specific mRNA targets. When RISC complexes reach their targets, they cleave them. 
10- Protein folding occurs in the ER, where chaperons are actively responsible for folding of the vast majority of proteins. 
Q 2: Because epigenetic marks are irreversible, researchers managed to develop a number of agents to treat cancer. Please mention at least two examples.   
Q 3: Alternative splicing mechanism is one of the known posttranscriptional regulators of gene expression. Briefly describe this mechanism and mention one of its causes. 

Q 4: siRNA has a number of limitations in studying protein functions. Please mention what are these limitations and how researchers overcome them. 
Q 5: In the process of heterochromatin formation, SUV39H1/2 and SUV420H1/2 are the main players. However, none of them could initiate this process, please mention why and what starts heterochromatin formation?  
Q 6: From the diagram below, please mention what this protein could be and how it recognizes its target? 
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Q 7: At a given gene, the histone tail modifications were as following:

- Methylation at Lysin 4 in the histone 3

- Phosphorylation at Serine 5 in the histone 3

- Methylation at Lysine 9 in Histone 3

- Acetylation at Lysine 20 in Histone 4

- Methylation at Lysine 36 in histone 3 

From your experience in gene regulation, what do you think the expression level of this gene will be?

Q 8: A wide range of histone posttranslational modifications could occur on the N termini of histones. Some of these modifications positively affect gene expression; however, others negatively affect gene expression. 

From your study clarify whether these modifications works independently or they affect each other.   
Q 9: P53 is one of the most known tumour suppressor genes. Researchers found a mutation in one of HATs which is responsible for regulating P53 expression. From your experience what would you expect to happen to p53 expression and in turn to the individual who carries this mutation?  

Q 10: Studies found that the expression of a given gene (X) is dependent on the expression of a given protein (Y). From your experience in gene regulation, what protein (Y) could be?

Q 11: Sequencing analysis of BiP spotted a mutation in its binding site to ER sensors. What do you expect to happen as a result of this mutation?  
End of Questions

Best of Luck

D. Mohamed Kamal
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