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Main conclusions
These papers discuss two alternative approaches to studying genomes and their functions within a cellular context.  The Noireaux paper describes another step in the de novo development of an artificial cell, representing a bottom-up approach, while the Posfai publication demonstrates the top-down approach of genome reduction.  The former paper involved encapsulating a cell-free expression system and an expression cassette in a lipid bilayer.  The expression cassette included several fluorescent reporters as well as the gene for (-hemolysin, a protein used to facilitate exchange across the membrane.  The authors showed that the encapsulation increased the expression of reporters, while the (-hemolysin improved nutrient exchange across the bilayer.  The gene reduction paper, on the hand, described an E. coli strain with “unnecessary” sequences, representing 15% of the genome, deleted from the chromosome.  The authors showed that viability of the new cell was maintained.  In addition, the new strain demonstrated higher electroporation efficiency as well as increased stability in terms of transposable sequences.
Justification for inclusion in 20.385 and my assessment
After learning about gene and genome synthesis last week, it was only fitting to add a layer of biological complexity and discuss the nuances of including those genetic sequences into a cellular chassis.  The Noireaux paper’s product, a vesicle with active transcription, translation, and nutrient exchange, helps advance the progress towards an artificial cell.  The creation of such a cell would allow scientists to understand the essential needs of a cellular framework in regards to supporting a genome’s coded functions.  The work certainly had its problems, though: not only was some of the data unconvincing due to vague measurement units, but the universality of its product is limited because of the narrow specificity of the extracts and expression cassette.

Meanwhile, the genome reduction authors conducted some solid scientific work, but did not address key issues in its paper.  Instead of seeking to learn more about the mechanisms underlying the emergent properties of the reduction, the authors chose to characterize the resulting strain.  Perhaps the commercial potential of a highly electro-competent cell line overpowered the scientific potential of a strain whose changes could reveal new functions of genetic elements.  However, this analysis can still be done on this and other genome-reduced strains, allowing scientists to deduce the functions of various sequences and create a “minimal” cell containing only the most essential genes.

For the presenters
I thought Dude could have discussed more of the drawbacks of his paper and more thoroughly broken down its positives and negatives.  Meanwhile, I felt Sally had the opposite problem, namely that she glossed over some of the science, especially the methods, in favor of a final analysis of the paper.
