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Review pp 202-206, our online lecture on DNA and/or other outside sources as needed.

QUESTIONS
1. In general, what is gene regulation (expression) and what are the consequences if this process goes awry?
Gene regulation refers to changes that impede the synthesis of a functional gene product from the information contained in a gene. Gene regulation is a complex and highly controlled process that occurs in both protein and non-protein genes.
 When regulation goes wrong it can lead to:
I. Overproduction of a protein causing allergies.
II. Uncontrolled cell division which can lead to the development of cancer. 
III. Underproduction of a protein, for example, insulin thus causing diabetes.
IV. Production of proteins in abnormally long time that can cause overgrowth of organs (Hartwell 89).
2. Select two types of regulation from the Table above; one that occurs in the nucleus and one that occurs in the cytoplasm and briefly explain how the regulation processes work.
Packaging of DNA.
The DNA in eukaryotic cell’s nucleus is packed inform of chromatin. The chromatin structure affects the access of certain specific genes to be targeted by the transcriptional regulatory proteins known as transcriptional factors and RNA polymerases in order to initiate transcription. Modifications of the histones and CpG methylation are the important factors in denying the accessibility of genes to RNA polymerases and transcriptional regulatory factors.
Chromatin structure can occur through histone protein modification which can happen in various ways. Histone acetylation occurs when acetyl group is added to N terminus of the histone protein resulting in the removal of positive charge and affinity reduction between the DNA and histones. When this happen RNA polymerases and transcriptional regulatory proteins access the promoter region with ease. Histone acetylation enhances transcription while histone deactetylation represses the process of transcription (Allis, 67).
DNA methylation is the process in which a methyl group (CH3) is added to the DNA's cytosine base. The methylation of histones creates a site that binds other proteins which leads to alteration of chromatin structure making it more compacted thus inhibiting transcription initiation.
Histone modifications also occur through addition of ubiquitin to histone proteins a process known as ubiquitination and phosphorylation of histone proteins (Kumar, 126).
Breakdown of the RNA message 
A freshly made RNA can undergo changes before it matures into mRNA. This can happen through splicing, capping, and the addition of a poly-A tail to transcribed RNA. Regulation at this stage happens by RNA splicing whereby making different mRNAs and proteins are made from the same RNA transcript. Several mRNAs can be targeted by microRNAs which are small regulator RNAs that cause mRNA to be broken thus hindering translation. 

Questions
1. Briefly explain what the genetic code is and how it works. Be somewhat specific.
Genetic code is set of rules which dictate how information contained in DNA or RNA will be used to form proteins or amino acid sequences in living cells. The genome of an organism is encoded in DNA and RNA in some viruses. A portion of a genome that codes for a protein called a gene. A gene contains three nucleotides known as a codon which code for a single specific amino acid (Crick, 161).
2. What is meant by the universality of the genetic code?
[bookmark: _GoBack]The universality of genetic code is the process in  which a single protein is made by a similar codon in all organisms. For example, lac+gene in E. coli produce P-galactosidase and can be used to produce the same enzyme in cultured human fibroblast tissue with P-galactosidase deficiency.
3. Explain briefly what the advantages and disadvantages of this type of genetic code are to humans. 
Advantages
1. Universal genetic code enables transfer functional genes of another organism to a person with missing or mutated genes. This is important in the medical field as it enables correction of genetic disorders.
2. It enables lateral gene transfer where genes of one organism can be transferred to another organism creating transgenic organisms. This led to the emergence of genetic engineering
3. In pharmaceutical industries in the creation of products such as insulin.
4. In agriculture, desired genes can be introduced to target crops to increase productivity (Crick, 177).
Disadvantages
1. Enables human to be infected by viruses which leads to infection of HIV/AIDS among other diseases.
2. It enables transfer of drug resistance genes in bacteria making bacterial infections difficult and expensive to treat.
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