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Oblivion.Omnidirectional and collective scale-
up of protein-protein interactions: a robust

platform for cell-free protein expression
systems. The search for new technologies in

the design of cell-free expression systems has
mostly focused on the development of cell-

free systems that can express the target gene
to gram quantities; however, such large-scale

expression of recombinant proteins is not
trivial. Here we report a robust method for the

large-scale expression of complex protein-
protein interactions (PPIs). The method is
based on the fact that the bacteriophage

phi(BT1) can be used to mediate the ligation
of three complementary DNA oligonucleotides

to transcribe full-length PPIs. We have
constructed a phi(BT1)-based expression

platform with an external inducible promoter,
which enables high-level expression of several

thousand copies of the target PPIs in an
outgrowth system consisting of single
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bacteriophage T7 RNA polymerase molecules
and exogenously added proteins. The method

is applied for the large-scale production of
synthetic E. coli host factors required for the

formation of the Listeria monocytogenes
protein secretion complex (SEC). The ability of
the system to produce such a complex PPI at a
practical scale makes it a useful platform for
cell-free protein expression and may have a

broad impact on biomedical research.Q:
Convert matrix into dataframe in r I have a

matrix in r and want to convert this matrix into
dataframe. So that I can use tapply function to
find the mean of maximum number of project.
My matrix is F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

F11 F
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