                                        University of Benha              Semester One 

                    Date: 22nd Jan 2012                              Department of Zoology         Genetics and Molecular Genetics                     4th year Biotechnology             (Part II: Gene Regulation)                                                        

       Time: 1 hour + 1 hour for part I                       
Please answer questions in pages 1-3. 
Q1: Put (√) against correct statements and (X) against wrong statements and state all possible corrections for the wrong statements               (1 mark)
1- The ubiquitin–protein ligases, E1, E2, and E3 load ubiquitins to the protein which will be degraded in the proteasome. The difference between these ligases is that each ligase has its specific protein targets. (1 mark)  
2- In the cytoplasm, the pri-miRNAs produce hairpins of 60-80 nucleotides, bearing 2 nt 3` overhang (pre-miRNAs) by RNas III (DICER). (1 mark)
3- The highest level of DNA compaction is present in the form of heterochromatin. (1 mark) 
4- Nucleosome is the building unit of chromatin, it is a 146 base pairs (bp) of DNA coiled around a core consisting of a histone octamer. The histone octamer includes the wild types forms only of histones H2A, H2B, H3, and H4. (1 mark)
5- Histone modifications, which include Histone acetylation, phosphorylation and DNA methylation, could regulate gene expression. (1 mark)
6- Histone modifications enhance chromatin remodeling to increase chromatin accessibility. They do that, only, by working as marking systems that are recognized/read by ATP-dependent chromatin remodellers. (1 mark) 
7- BiP functions in post-translational translocation to ensure unidirectional translocation of the elongating polypeptide across the ER translocon. (1 mark) 

8- Histone phosphorylation is involved in a wide range of important functions such as DNA repair, apoptosis, transcription,……etc. Site of phosphorylation (which residues are phosphorylated, in which histone variant) is the key determinant to which process will be affected. (1 mark)
9- Most proteins bind chaperons, because it is essential for the correct folding of the majority of proteins. (1 mark)
10- DNA methylation is the addition of a methyl group to specific lysines and arginines residues.
 (1 mark)
Q2: Tumour suppressor genes are always inactivated in cancer, and researchers developed agents to retrieve their normal expression. These agents have been approved as cancer therapy. In the light of your study to gene regulation, please mention two examples of these agents.   (3 marks) 
Q3:  DNA methylation is absolutely required for embryonic development. In your own words (in a maximum of three lines) explain this statement.   (3 marks)
 Q4: RNAi is a very efficient way to study protein function; however there are number of limitations to this technology. Please mention, very briefly some of these limitations.  (3 marks)
Q5: What is alternative splicing mechanism?   (3 marks) 
Q6: From the following structure, what are epigenetic marks which will be recognized by this protein?    (3 marks) 

[image: image1] 
Q7: In the process of heterochromatin formation, why H3K27 and H3K9 have to be mono-methylated before being tri-methylated and why these residues need to be tri-methylated?  (3 marks)
Q8: If a given protein contains H3K4me3, H3K9me3, H3 phosphorylated at ser 10, what is the expected expression level of this protein? Give a concise explanation to your answer.  (3 marks) 

Q9: Accumulation of misfolded proteins in the ER causes ER stress. What cells could do to release this stress. Also what is the consequence if the cell failed to solve the problem?  (3 marks)
Q10: Protein folding takes place in the ER, what is the mechanism which prevents the polypeptide from improper localization in the cytosol? (3 marks)
Q11: In 1997, researchers found that a mutation in the α-Synuclein gene is associated with the familial Parkinson disease. What is the biological effect of this mutation? (3 marks)
End of Questions

Best of Luck
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