DpnI Cut Site Selection Proposal

Factors to take into consideration (in order of importance – in my opinion):

1) Getting the highest resolution as possible around the “hand-off” region of TE and surrounding region, plus the early region.

2) Ending up with a ‘good’ gel, defined as being able to clearly distinguish all the bands and fitting all segments over all time points on the same gel. The proposed solution is to have 200 to 250 bp difference between each segment and segment lengths of 1500 to 4000 bp.

3) With respect to natural GATC sites, not mutating other restriction enzyme sites that they are internal to (e.g., maintaining the BclI site at 8311).  As far as I know, this only applies to the first natural site, which is internal to a Bcl I cut site.

4) Not inadvertently adding other restriction enzyme sites or creating folds, loops, or other secondary structures (did you check for this?  At least creation of other sites?)
5) Mutating to a new codon that a) requires the same tRNA as the original and b) has the same or similar T7 and E. coli codon usage frequencies as the original codon

Draft MM1:

Pros: 
- fits very well our definition for ideal spacing (points #1 and #2)

Cons: 
- requires the mutation of natural site 8312, which is internal to a Bcl I cut site

- Completely fails factor #5: the majority of the mutations change to codons with different tRNA frequencies

Draft MM2.1:

Pros:
- tRNA matching: only one mutation results in a new codon that uses a different tRNA than the original does. Codon usage for E.coli and T7 does not match as well.


- In general, follows factor #1, though not as ideally as MM1


- includes natural site 8312, saving the Bcl I cut site

Cons:
- the segments are separated by widely varying numbers of base pairs, many are separated by less than 200 bp or greater than 250bp, possibly resulting in a “poor” gel

· possible con: ending up with a small segment after the last cut site, which may clutter the top of the gel at the last time point
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