· the problem, challenge, or opportunity your project has addressed

· the existing or developing alternative technologies that address this problem, challenge or opportunity

· a system description

· a description of the impact your solution will have if implemented

· a safety/security analysis

a plan of work for the first 6 months for 6 people working full time on this project

The formation of heart scars after heart attacks results in inefficiency of blood pumping and higher occurrences of arrhythmias. Our project offers a two-part system in which existing scar tissue can be “digested” by genetically engineered bacteria. In conjunction with this breakdown, our designed system has a mechanism that would secrete a protein, periostin, that promotes the growth of healthy heart tissue. If implemented, this project and its implications are invaluable. This is due in great part to the fact that heart scar formation affects all patients undergoing heart surgery, the likelihood of which is very strong with increasing age.


As of now, alternative technologies include scar healing silicone sheets
 and post-surgery laser treatment. Scar healing silicone sheets are a technology developed by a company by the name of Rejuveness. This technology can be applied to a variety of scarring throughout the body and should overlap the scarring by a quarter of an inch. Approved by the FDA, this technology must be implemented two weeks after open-heart surgery or after a given lesion becomes dry; the disadvantage of this technology is that it is most effective if applied daily after immediately after the wound has closed. 

“Low-energy laser irradiation seems to lessen the severity of a heart attack by increasing mitochondrial respiration and ATP, the major source for cellular energy production. The increase of both biological processes improves the cellular response to wounds, promoting healing and muscle regeneration after injury.”
 While a seemingly viable option, in reality this technology is cost-prohibitive to most potential recipients. Additionally, it still leaves room for heart scar formation unlike our system, which promotes development of freshly engineered heart tissue all throughout the heart.


The six-month plan should begin by equally dividing our six-person team into two groups of three, one specifically focusing on the collagenase mechanism and the other on the periostin mechanism. The collagenase group should begin by cloning the periostin gene and testing for successful expression in vitro. The success of this step can be verified through the use of GFP and other such fluorescent proteins. The periostin group should meanwhile follow a similar procedure to clone and test expression of periostin. When this is accomplished, the trigger mechanisms for each input should be properly synthesized, something that we believe to be plausible given our short time span. Once the trigger gates are functional, the team should focus on integration of genes for the antibody receptor proteins. While we are not certain how much research we can accomplish in this time frame, the goal is to produce a successfully engineered plasmid ready for insertion into an E.Coli bacterium. For further detail, the subsequent steps (after the six month period), and debugging information please refer to the technical diagrams.


While making the BioBrick for periostin, we used the specified prefix and suffix on the BioBricks website and attached them to our genetic sequence for periostin. When converting our gene sequence into the appropriate format for a BioBrick, we used a program called Sequencher to tell us which restriction sites were present in our sequence. While we did want to keep the cut sites at the ends of the prefix and suffix, we wanted to make sure that none of these cut sites would correspond to cut sites within our sequence. We went through to the particular locations of any such cut sites and looked up different codons corresponding to the same amino acid in the genetic sequence, thereby “cut-proofing” our gene without altering any of its properties. Specifically, 
� � HYPERLINK "http://www.amazon.com/Silicone-straight-abrasions-surgical-procedures/dp/B000T9RNFW" ��http://www.amazon.com/Silicone-straight-abrasions-surgical-procedures/dp/B000T9RNFW� 


� � HYPERLINK "http://www.sciencedaily.com/releases/2001/04/010417074913.htm" ��http://www.sciencedaily.com/releases/2001/04/010417074913.htm� 





