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research highlights

news in brief

genomics

Finding noisy promoters
Genetically identical populations of unicellular organisms often 
show a surprising amount of phenotypic variation. Freed et 
al. developed a fluorescence-activated cell sorting method to 
identify ‘noisy’ promoters in Salmonella enterica ssp. I serovar 
Typhimurium. They created a GFP-tagged genomic plasmid library 
and subjected populations to fluctuating selection for GFP 
expression, thus enriching for promoters exhibiting high noise; 
the noisiest promoters were involved in flagella synthesis.
Freed, N.E. et al. PLoS Genet. 4, e1000307 (2008).

molecular libraries

Libraries against libraries
The selection of antigen-specific antibodies is slow because 
antibodies are typically selected against one antigen at a time. 
Bowley et al. now present a co-selection method for identifying 
antibody-antigen pairs from libraries displayed in distinct 
platforms: yeast and phage. This selection method, in tandem with 
high-throughput antibody-antigen pair validation, should allow 
simultaneous identification of all antibody-antigen pairs in the 
mix and, theoretically, should saturate the proteome.
Bowley, D.R. et al. Proc. Natl. Acad. Sci. USA 106, 1380–1385 (2009).

proteomics

Predicting high-responding peptides
In targeted proteomics and biomarker discovery applications, it is 
most effective to set the mass spectrometer to selectively detect 
specific peptides in multiple reaction monitoring (MRM) mode. 
Fusaro et al. present a computational predictor to help identify 
signature peptides that are unique to one protein (proteotypic) as 
well as most likely to produce a high ion current response in the 
mass spectrometer, based on their physicochemical properties.
Fusaro, V.A. et al. Nat. Biotechnol. 27, 190–198 (2009).

biophysics

Single-molecule filament disassembly
RAD51 plays a central role in homologous recombination. The 
protein polymerizes around a single-stranded DNA to form a 
duplex-invading nucleoprotein filament, which then disassembles 
after strand exchange. van Mameren et al. used a powerful single-
molecule approach, combining optical tweezers with fluorescence 
microscopy and microfluidics, to investigate the molecular 
mechanism of nucleoprotein filament disassembly.
van Mameren, J. et al. Nature 457, 745–748 (2009).

stem cells

Distinguishing human embryonic stem cells
Aggressive cancers express human embryonic stem (hES) 
cell–associated genes, suggesting that hES cells are vulnerable 
to transformation. Partially transformed cells with cancer cell 
characteristics should be avoided in clinical applications. Towards 
developing an approach to identifying such cells, Werbowetski-
Ogilvie et al. characterized two hES cell lines expressing 
pluripotency markers at high levels and show that although they 
are not malignant, they show signs of neoplastic progression.
Werbowetski-Ogilvie, T.E. et al. Nat. Biotechnol. 27, 91–97 (2009).

mimic by measuring the flux of fluorescently labeled proteins from 
one chamber to another on the opposite side of the membrane. 
Amazingly, their relatively simple nanosorter recapitulated many 
fundamental properties of the NPC, including selectivity.

Looking forward, this nanosorter should prove highly useful to 
scientists interested either in understanding how the NPC works or 
in its practical applications as a selective filter. In this first applica-
tion of the nanosorter, an unanticipated role emerged for transport-
ers that carry cargo through the pores. As Rout explains, “Rather 
than just being carriers of cargo back and forth across the NPC, [the 
transporters] seem to help exclude things that are not supposed to be 
there.” Thus, the transporters are an unexpected but possibly major 
component of the gate between nuclear and cytoplasmic compart-
ments. Further experiments of this nature, with more sophisticated 
nanosorters, should provide greater mechanistic insight into NPC 
selectivity and function.

Another application that Chait and Rout envision for improved 
versions of this nanosorter is molecular sorting. According to Rout, 
“Currently, molecular sorting is based on chromatography, and 
that’s great, but it has its limitations. It would be nice to have alter-
native techniques in your pocket. Biological membranes are selective 
filters. Once we fully understand the principles of how they work, we 
could design our own.” Chait adds, “Ultimately, we may be able to 
sort all kinds of different molecules from very messy milieus.”
Amy Donner

RESEARCH PAPERS
Javanovic-Talisman, T. et al. Artificial nanopores that mimic the transport 
selectivity of the nuclear pore complex. Nature advance online publication,  
21 December 2008.

proteins are useful for fast events, perhaps over tens of 
minutes, but timers, because their maturation takes hours, 
allows us to use them for much slower processes.”

The researchers also used kinetic models of timer maturation 
to estimate the absolute age of the protein at different cellular 
locations. The timers are not limited to use with heterologous 
promoters but may be fused to proteins expressed under 
their endogenous promoters as well. It may be particularly 
interesting to use them to study proteins with complex 
subcellular localization patterns or that undergo spatially 
localized post-translational modifications.

Potential users of these mCherry-based fluorescent timers, 
Verkhusha emphasizes, should keep in mind that several of 
the caveats that apply to all red fluorescent protein fusions 
also apply here. Potential mistargeting of timer fusions and 
pH sensitivity of the timer must be taken into account. More 
specifically, because DsRed-derived proteins can undergo light-
induced maturation when illuminated with high-intensity 
violet light, it may be preferable for images to be collected in 
the red channel prior to the blue channel.

With sufficient attention, however, these monomeric 
fluorescent timers will be useful tools for tracing individual 
proteins in space and time.
Natalie de Souza

RESEARCH PAPERS
Subach, F.V. et al. Monomeric fluorescent timers that change color from blue to 
red report on cellular trafficking. Nat. Chem. Biol. 5, 118–126 (2009).
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