
Our spotlighted part is our Periostin-secretion device.  Periostin is a growth factor that is normally secreted by the cardiac cells after an injury to the heart in order to facilitate the proliferation of cardiomyocytes.  It is also highly expressed in the fetal heart, again to induce heart cells to enter the mitotic stage.  Recent experiments have shown that increased secretion of periostin near the site of infracted cardiac tissue actually helps diminish the scarred tissue and restore the function of the heart after an infarction.  With the secretion of periostin, there is seen a 100 fold increase in heart cells proliferating (“Can heart tissue be regenerated?”).  Thus, our E.coli vector will produce periostin at the site of the infarction after the scarred tissue has been digested.

Our plasmid contains an altered periostin gene sequence and a recombinant DNA construct invented by Raymond Wong of Mississauga, CA and Margaret Sutherland of Cambridge, GB.  The original gene sequence was taken from Human Chromosome #13.  Then, in order to avoid any splicing in the middle of our gene from the restriction enzymes used to cut the entire gene sequence to place in into the plasmid, we went through and changed a few nucleotides, keeping all the same amino acids coded, but removing any restriction sites within the gene.  The changes are as follows: 1.EcoRI sites:† changed 2148-2150 from GAA to GAG; 2. PstI sites: changed 1305-1307 from CTG to CTA, 1572-1574 from GCT to GCA; 3. SpeI sites: changed 1653-1655 from ACT to ACC; 4. XbaI sites: changed 2496-2498 from TCT to TCC.  We BioBricked the periostin gene as its own separate part.  The periostin gene is attached to a promoter taken from the BioBricks library, and is activated by the binding of the vector of scarred cardiac tissue.  Because E.coli doesn’t naturally secrete proteins outside the periplasm, especially heterologous proteins, we must also attach to our gene sequence the fusion polypeptide.  This DNA construct includes the DNA for the signal peptide OmpA and a control region composed of “the tac promoter, the lac promoter,” and the following ribosome site: 5'AGGAGGAAAAAATT3'.  The OmpA facilitates the secretion of our protein into the periplasm, and the control region allows it to exit the periplasm into the medium, which in our case would be the area around the heart ("Excretion of heterologous proteins from E. Coli").
