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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- Chromatin is an essential regulator for gene expression. To maintain a specific gene expression profile for each type of cells, chromatin structure must be stable and does not change throughout the cell cycle.
2- 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. 
3- One of the siRNA pitfalls in investigating protein function is the long lifetime of some proteins. The longest protein life time is one month, so the shRNA is superior and introduce a solution for this problem. 
4- Histone methylation enhances chromatin remodelling by charge neutralization and therefore decrease histone affinity to DNA.
5- The binding of BiP to the ER stress's sensors in the ER membrane stimulates ER stress response.
6- The addition of methyl groups to DNA changes the biophysical characteristics of the DNA and has two effects: it inhibits the recognition of DNA by some proteins and permits the binding of others.
7- De novo Histone methyltransferases are enzymes able to add methyl groups to CpG islands which have no methylation. 
8- All ATP-dependent chromatin remodeling complexes recognize all histone tail's modifications to unwrap, mobilize, exchange or eject nucleosomes. As a result, DNA will be accessible for the transcription machinery.  

9- Histone methylation is the addition of methyl groups to any lysine or arginine in the N-termini of the core histones.

10- Histone code is called Epigenetic memory for two reasons; first is that histone code affects gene expression with out affecting DNA biophysical properties. Second is that histone code

is passed from mother cell to daughter cell. 

Q 2: Normally histone phosphorylation is associated with active chromatin; however phosphorylation of specific forms of histones is associated with specific emergency conditions in the cell. Please mention at least one of these conditions showing which histone forms is phosphorylated. 
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: What are the advantages of shRNA over the siRNA?
Q 5: To have an efficient results when using RNAi in investigating protein function, there are a number of points should be considered at the stage of designing experiments. 

Q 6: From the diagram below, please mention what this protein could be and what its mode of action could be. 
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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: Histone phosphorylation plays a dual role in chromatin remodeling; it could relax chromatin but it also helps chromatin to reach its highest level of compaction. Please mention an example for each case and explain what determines which of the above mentioned roles histone phosphorylation will act.

Q 9: If a mutation occurred in one of the chaperons proteins, which in turn disabled its activity, what would you expect to happen as a result of this function impairment?
Q 10: Studies found that the expression of a given gene (X) is dependent on the expression of a given protein (Y). Initially, researchers thought that the protein (Y) is a transcription factor for the gene (X). They tested this hypothesis, however they found that this hypothesis is not true. From your experience in gene regulation, what else protein (Y) could be?

Q 11: Sequencing analysis of a given gene spotted a mutation which creates an immature stop codon. What is the consequence of this mutation on the expression of this gene? Please explain your answer. 
End of Questions

Best of Luck

D. Mohamed Kamal
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