Options for inserting desired sequences into plasmids
1. BioBrick Assembly: Building multiple parts; manipulating the front, middle and end of the construct

i. The blue represents double stranded DNA that will be inserted into the plasmid backbone (this applies to all diagrams later on)
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b. There are more subparts to build and ligate together. This leaves very little room for error. Any mistakes made in the combination of parts will result in having to start over with the construction process. The introduction of different reporters requires even more construction as each reporter, logical clause, etc. will require its own set of smaller subparts.

2. Manufacturing in the Front Portion of Construct: Building only two parts; manipulating the beginning

· In this option we either engineer or find a reporter gene with a restriction site near the beginning. We then cut it the gene and alter this first segment to contain the logical clause(s) we choose. Once this part is assembled, it can be inserted into the BioBrick Backbone.

·  Reasons for manipulating the front segment:

· If problems arise, termination of the protein will occur early and little cell energy is wasted. (If the end was changed and problems were to arise, cell energy is wasted and the reporter has a chance of being expressed and not indicating whether or not the clause was actually solved.)
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The Process

Essentially, the small front segment of the report gene is cut off and edited to contain the Logical Clause(s). 

A represents the reporter gene A part 1 with logical clause(s) A and part 2 of gene A
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From “A” we can continue two options to expand the experiments, B or C. In B only the LCs in part 1 (yellow) change (so the new set of LCs uses the same reporter gene). In C the LCs in part 1 (yellow) change as well as  the actual reporter gene (blue). 

B represents the reporter gene A part 1 with logical clause(s) B and part 2 of gene A


The benefits of B are that you do not have to engineer a new system because the reporter gene is the same. Here, you only have to alter the LCs in first part (shown in red)
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C represents the reporter gene B part 1 with logical clause(s) B and part 2 of gene B


The benefit of C is the “flashy” appeal. In the end of all of the tests, you will have a bigger variety of reporter genes (possibly glow colors) at the cost of having to engineer new systems for each one.
[image: image5.png]RG Part 1 RG
and LCs Part 2




b. Manufacturing the front portion (red and yellow) can be done two ways, depending on how far we want to place the first segment. (Again, this portion will contain the part one of the reporter gene and the logical clause(s) we choose)

1. Oligo assembly – This method is used for 200bp segments. The process includes many ssDNA segments that are heated and slowly cooled to allow them to bind at overlapping sites. The end product is double stranded DNA with sticky ends. The more you increase the segment, the less likely it is to work. Here’s a link: http://gcat.davidson.edu/IGEM06/oligo.html
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2. Primer-dimer assembly– This method is used for less than 70bp. PCR is used, and the two primers are intentionally manufactured so that they pair with each other. The tail ends of these primers would contain the logical clause and part 1 of the reporter gene. Here’s a link: http://gcat.davidson.edu/GcatWiki/index.php/Davidson_Missouri_W/Primer_dimer
                         *Primers self-annealing
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Leave the reporter gene alone. BioBrick the initial reading frame with the LCs. 
a. In this option the reporter gene is left alone. Instead, the logical clause is sequenced next to ATG and biobricked. The reporter gene and ATG+LC are then bricked together with a reporter protein.  An RBS and a promoter precede the ATG+LC portion. When translation occurs, the first ATG sets the reading frame. This is immediately followed by the logical clause(s). If no clause if fulfilled, then the reading frame is off and the reporter gene will not be properly expressed.

b. The manufacture of the actual tRNA suppressor gene (the gene that encodes the suppressors) can be done with the oligo assembly process described above.

i. However, the ATG+LCs part is small enough that it can be completely created by the manufacturing company. Furthermore, we will design it to be as though EcoR1 and Pst1 have already cut the BioBrick.

