iGEM Project Update & Timeline
Locks and keys:
Due to Lock2’s failure to function properly we’re creating a total of seven lock and key pairs to try to ensure that we have at least two sets that lock and unlock effectively.  We will first be testing each lock with RFP in the TECAN.  From that set we will continue only with those that show strong inhibition of RFP activity.  These locks will be transferred to Kan plasmids and transformed with their corresponding key plasmid (Amp).  The two lock key pairs with the best induction properties will then be used and tested for cross-talk by co-transformation with the non-corresponding key plasmid.  Should cross-talk occur we will backtrack and use the lock-key pair with the third best induction properites.
Current Status:

Awaiting sequencing confirmation:

pTet-Key1

pTet-Key3

pTet-Key5
Parts we still need:

pTet-Lock5-RFP

pTet-Lock6-RFP

pTet-Lock7-RFP

pTet-Lock8-RFP

Calendar:

By January 20th: Parts still needed and unsequenced built and confirmed.  Efficiency of each lock tested in TECAN measuring RFP activity.

By January 27th: Working locks switched to Kan vectors.  Induction efficiency of each lock-key pair and cross-talk properties tested in TECAN

Mobilization

We are testing F-plasmid- and R-plasmid-based mobilization separately and in combination in order to verify that the conjugation module functions appropriately before introducing lock and key logic. 
Testing F-based mobilization:

F-plasmid with OriT knockout appears to mobilize OriTF-bearing plasmid
Create OriT-F + i500-TraJF       
Conjugate with pCV inducing with arabinose
Testing R-based mobilization:

Create pTet+RBS-TraJR
Create OriTR + pTet-RBS-TraJR (must be amp) and test conjugation with pCV

Lock/Key-independent F and R mobilized plasmid exchange:
We’re creating four plasmids that use transcription factor logic to effect the packet transmission-acknowledgement cascade independently of lock and key control, to test the viability of the entire packet mobilization system. 
F1. [pBAD/araC][RBS][TraJF][Terminator][pTet][RBS][cI][Terminator]

F2. [OriTF][pLambda][RBS][TraJR][RBS][GFP][Terminator]

R1. [pTet][RBS][LacR][Terminator]
R2. [OriTR][pLambdaLac][RBS][RFP][Terminator]
Normally, the constituitive expression of cI by F1 inhibits GFP and TraJR expression on F2. Upon induction of TraJF expression by addition of arabinose, F2 is mobilized via the OriTF sequence and transferred into an R cell containing R1 and R2. The absence of cI in the destination cell causes the pLambda promoter to become effectively constituitive. GFP is expressed, indicating successful packet transfer and TraJR is made and mobilizes the R2 plasmid. Prior to F1 arrival, R1 was constituitively making LacR, and RFP expression on R2 from pLambdaLac was repressed. However, expression of TraJR on F1 mobilizes R2 to F cells and RFP is expressed in F cells because pLambdaLac is no longer repressed.  We are looking for green to indicate successful F cell --> R cell transfer of F2 and red to show that the acknowledgment packet (R2) was successfully sent back. 
Calendar:

R2 aka J01107 has already been made.

R1 should be made by January 19th. 

F1 and F2 should be made by January 24th
Transfer to appropriate antibiotics should be done by January 29th
Transformation and testing should be done by early February. 

Test Constructs/Other:

In order to facilitate the swapping of resistances, we’ve moved i13521 onto pSB1A2 and pSB1AK3 plasmid in addition to its original pSB2K3 plasmid. When we wish to move an assembled intermediate part to a different resistance, we can do so by using Xba1 and Pst1 to cut both the part of interest and the i13521 sacraficial plasmid with the desired resistance.  Since the i13521 part is OnRFP (“Pink Lemonade”), we can identify a successful swap by the loss of the OnRFP phenotype. This mostly elimidates the need for colony pcr’s in order to preselect potential sequencing targets, speeding up the process.
Our final construct requires both the F and R cells to be double transformed with:

1) Mobilizable plasmid

F cell: [OriTF][pTet][LockA][cI][Terminator][pRM][RBS][GFP][Terminator]

R cell: [OriTR][pTet][LockB][spo0A][Terminator][pspoIIE][RBS][YFP][Terminator]
2) Mobilization-Control plasmid

F cell: [pBad/araC][RBS][TraJF][Terminator][pTet][RBS][CFP][Terminator][pTet][KeyB]
R cell: [pRM][RBS][TraJR][Terminator][pTet][RBS][RFP][Terminator][pTet][KeyA]
This requires at least two distinct resistances. Because the R-lambda knockout has kanamycin and tetracycline resistance and the F-lambda knockout has kanamycin resistance, we will be unable to use kanamycin. We’ve decided to use ampicillin and chloramphenicol for selection. Because the biobricks registry does not currently provide any chloramphenicol resistant plasmids, we need to construct one. We are using the pSB2K3 plasmid that i13521 is on and have pcr’d chloramphenicol off of Mike Cantor’s plasmid that we got pspoIIE and spo0A from.  We aren’t having a lot of luck with the restriction sites (Aat II, Fse I) we’ve chosen and so we are going to try once more with the current chloramphenicol primers.  If they do not work then we’ll order new primers with a different second restriction site.

Order sequencing primers for the cassette

As part of our construct, we are using transcription factor + promoter pairs in order to transfer locked protein control into control of any protein. For this first run, we’re using fluorescent proteins as the controlled proteins.  We need to test that these pairs transduce as expected:
[pTet][cI][Terminator][[pRM][RBS][GFP][Terminator]
[pTet][spo0A][Terminator][pspoIIE][RBS][YFP][Terminator]
This will also allow us to determine the expected level of fluorescent protein expression in our final construct. 
Overall Construction:
Most of the construction is complete except for the addition of locks and keys.  We found mutations in two constructs we thought were ok, and as a result, we have needed to restart the process earlier in the assembly hierarchy.  

[pspoIIE][RBS][YFP][Terminator] was found to have a point mutation in the pspoIIE promoter, so we are reconstructing that with the correct pspoIIE:

[pspoIIE] + [RBS][YFP][Terminator]

[pRM][RBS][GFP][Terminator] was found to have a deletion mutation in the ribosome binding site (manifesting with significantly dimmed GFP production). We have successfully remade:
[cI][Terminator][pRM][RBS][GFP][Terminator] 

Summary:
The plan is to have all subparts created and tested by early February and the final construction done shortly thereafter with final testing done by the end of February.




























































