1. As an adult, you have a stem cell population for skin, for blood and a few other cell types.  You have no stem cell population for your brain cells.  If the neurons that are your brain cells begin to die as happens in Alzheimer's or Parkinson's disease there are no cells to replace them.  Discuss where scientists might be able to get cells that can still become neurons and how they might use those cells to treat people with these conditions.
[bookmark: _GoBack]Alzheimer’s and Parkinson’s diseases bring about death to neurons in the brain, and with the brain unable to regenerate, the structural cells in the brain can be converted to perform the functions of the neurons (Pereira, et al., 2017). The structural cells in questions are called NG2 Glia and have a critical function of supplying the brain with nutrients and the maintenance of its physical structure (Nizhor, Khan, & Neelotpol, 2018). Their conversion involves the injection of a short genetic code that alters the formation of NG2 cells and facilitates its conversion into neurons. The injection is done via a virus in vivo in which the genetic code is attached. The converted cells have the capability of receiving and sending signals from the damaged part of the brain and are thus functioning neurons over time. The regeneration allows for signals including memory circuits and relaying of motor and sensory responses. Given that the NG2 cells are already within the system of the host, there is a much-reduced risk of rejection and other complications accompanied by cell regeneration.
Placebo infusions or GDNF infusions are applicable for such treatment regimens. Neurosurgery is more effective and the use of robot-assisted surgery procedure is effective in administering a designed delivery system which will enable a high flow rate for a designed period of time (Lu, Bradley, & Zhang, 2015). The infusions of the NeuroD1 retrovirus requires to pinpoint accuracy to cortical brain areas, which is crucial since the natural protective barrier of the brain prohibits the drugs from crossing from the bloodstreams to the brain (Guo, Zhang, Wu, Chen, Wang, & Chen, 2014). It is fundamental to avoid targeting neural progenitors, by avoiding the sub-ventricular zone and the hippocampus. The NG2 converts into neurons after three days of post-viral infection.
1. The following segment of DNA is a portion of the middle of a gene sequence
AAAGCCAGCTATCCC
TTTCGGTCGATAGGG
a) Write the messenger RNA that would be made from this sequence using the top strand as the template for the RNA. 
Using the top strand as the template for the RNA and the bottom as the coding strand for the DNA, the messenger RNA sequence would be transcribed to form (Bernecky, Herzog, Baumeister, Plitzko, & Cramer, 2016): UUUCGGUCGAUAGGG
b) Now using the genetic code write the five amino acids coded for by this mRNA
The messenger RNA is single-stranded and their bases are A, U, C, and G, and the mRNA provides an order in which the amino acids should be added in the synthesis of the protein in question. Translation of the mRNA into amino acids takes three consecutive bases, which form a nucleotide sequence representative of single amino acid. The nucleotide sequence UAA, however, is a signal to stop translating the protein sequence and is referred to as the stop codon. In the sequence above, the different sets of amino acids are represented by UUU, CGG, UGC, AUA, and GGG. The sequences represent Phenylalanine, Arginine, Serine, Isoleucine, and Glycine respectively. 
If a person had a mutation that changed the very first base pair so that it read
GAAGCCAGCTATCCC
CTTCGGTCGATAGGG
c) Would the amino acids put together by that mRNA be the same?
The mutation would change the transcription of the DNA to form a messenger RNA with the sequence CUUCGGUCGAUAGGG. The transcription would give the sequence of the amino acids to differ forming nucleotide sequences of CUU, CGG, UGC, AUA, and GGG.
d) Which amino acid would be different?
The only nucleotide sequence that does not match in the messenger RNA sequence is the first. The original amino acid from the first sequence was Phenylalanine, but due to the mutation, it changed to Leucine. 
e) The above example shows why mutations matter but in the next section we will look at the fact that mutations happen all the time and yet we are a relatively healthy, long-lived organism.  Part of this is explained by the genetic code.  If you look at it in detail there are multiple three-nucleotide combinations that will insert the same amino acid.  UUA, UUG, CUU, CUC, CUA, CUG  all place leucine in the protein.  It is, therefore, possible, even likely, that you can change a base pair in the DNA and still make the same protein.  Since is the protein that matters these mutations will not have an effect on the organism.  As the final step in the written assignment above make a change in the DNA strand that will NOT affect the protein made and tell me why. 
The original DNA strand was transcribed to form the mRNA sequence UUUCGGUCGAUAGGG. Translation of this sequence formed the amino acids in the order Phenylalanine, Arginine, Serine, Isoleucine, and Glycine. To create a mutation that did not change the amino acids and the order in which they are added to form the protein will require consideration such that different sequences of amino acids still produced the same amino acids. The order in which the amino acids are added into the synthesis is critical to the retention of the protein formed and hence the order should be retained (Wu, Eliscovich, Yoon, & Singer, 2016). Phenylalanine in our mRNA sequence was formed by the nucleotide sequence UUU, but the sequence UUC also results in the same. The formation or Arginine can also take the sequence AGG, while Serine formed by AGU, Isoleucine formed by AUC, and Glycine formed by the sequence GGU. The order of the mRNA thus follows the sequence UUCAGGAGUAUCGGU which corresponds to the DNA sequence where the top strand is the template for the RNA:
AAAGCCAGCTATCCC
TTTCGGTCGATAGGG
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