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each labeled nucleotide enters the polymerase, it generates a transient
fluorescent pulse that becomes visible in the ZMW, then vanishes once
the new base is attached. The entire process is simultaneously moni-
tored in every ZMW in real time with a specially designed multiplexed
confocal imaging instrument.

Despite the many technical challenges that needed to be overcome,
the instrument performs strongly, delivering accurate real-time
sequences for both circular and linear templates at a rate of 2—4 bases
per second. Although errors are a routine problem for individual
reads, the multiplexed nature of the system makes it simple to achieve
an accurate consensus, and the team is continuing to optimize the
platform. “Whereas in the paper we required 15-fold coverage for
a consensus with 99.3% accuracy, we’ve now gotten a consensus of
99.97% with 11-fold coverage,” says Turner, “and this is still improv-
ing.” Notably, the system can also achieve longer individual reads than
existing sequencing-by-synthesis methods—up to 4 kilobases, in this
demonstration.

The authors anticipate that their first-generation commercial
instrument—slated for release in 2010—will dramatically streamline
the sequencing process but believe that future versions will be able to
tackle a host of other applications as well. “If in half an hour you can
exhaustively sequence all the nucleic acids in a sample, you can emu-
late a microarray platform or a quantitative PCR or other things,” says
Turner. “We plan on reducing a whole series of problems in biology to
essentially a software problem.”
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the folded state. “Many crystallographers would have assumed that
there is some dependence on protein stability; one reflection of
that is that people trying to crystallize something difficult will try a
hyperthermophilic ortholog or homolog believing that’s more likely
to get them a crystal structure,” explains Hunt. But the investigators
noted only a small advantage for hyperthermophilic proteins, which
might be attributable to the fact that potentially floppy surface
residues participate in cooperative interactions more frequently than
their counterparts in mesophilic proteins, making them less floppy.
Based on ongoing research inspired by their published findings,
Hunt’s group hopes to develop specific recommendations for
engineering protein surfaces. For now, he suggests first evaluating
sequences of all functionally related proteins to determine which
have the highest crystallization propensity using the NESG's Pxs
protein crystal structure propensity prediction server, which is
based on data presented in their current analysis, as well as the
Joint Center for Structural Genomics web tool, Protein Sequence
Comparative Analysis, which provides complementary data. Next
he suggests using the DISOPRED? server to predict the ordered
protein core for crystallization trials. For the still-elusive protein
crystals, the next step is to vary the protein termini or to make
mutations as suggested by the surface entropy reduction server.
Irene Kaganman
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MaxQuant software for proteomics

Cox and Mann introduce MaxQuant, a software package for
managing large quantitative mass spectrometry datasets.
MaxQuant efficiently detects peaks, isotope clusters and stable
amino acid isotope (SILAC)-labeled peptide pairs. It yields very
high mass accuracy information by integrating multiple mass
measurements, facilitating more effective database searching
and thus greater peptide identifications in complex proteomes.
The software is available at http://www.maxquant.org/.

Cox, J. & Mann, M. Nat. Biotechnol. 26, 1367-1372 (2008).

SUPER bilayers

Membrane fission is essential for both organelle and lipid
vesicle formation but remains technically challenging to study.
Pucadyil and Schmid now report supported bilayers with excess
membrane reservoir (SUPER) templates, which are compatible
with both real-time microscopy and biochemical assays. They
use the SUPER templates to reevaluate the relationship between
dynamin and GTP during membrane fission.

Pucadyil T.J & Schmid S.L. Cell 135, 1263-1275 (2008).

Bypassing the blood-brain barrier

The ability to deliver therapeutic genes to the brain and spinal
cord would likely have a great impact on medicine, but it has
been very challenging to develop strategies to bypass the blood-
brain barrier. Foust et al. discovered that the adeno-associated
virus 9 vector effectively bypasses the blood-brain barrier, which
they demonstrated by delivering and expressing GFP in the central
nervous system in both neonatal and adult mice.

Foust, K.D. et al. Nat. Biotechnol. 27, 59-65 (2009).

Finding protein functional regions

Structural genomics efforts have yielded a large number of protein
structures for which their functions are unknown. To begin to
characterize these proteins, Nimrod et al. present PatchFinder, an
algorithm that detects clusters of highly conserved residues on
protein surfaces, which likely correspond to functional regions.
They also created N-Func, a database containing 757 structures
of previously unannotated proteins. PatchFinder and N-Func are
available at http://patchfinder.tau.ac.il/.

Nimrod, G. et al. Structure 16, 1755-1763 (2008).

Paper and tape microfluidics

Cheap, simple and rugged devices are needed for diagnostic
applications in the field and in developing countries. Martinez
et al. describe the fabrication of three-dimensional microfluidic
devices made from layers of paper and water-impermeable
double-sided tape, patterned such that fluid is wicked within
and between the layers of paper. Such devices cost only 3 cents
to make and may find applications in environmental monitoring
as well as healthcare.

Martinez, A.W. et al. Proc. Natl. Acad. Sci. USA 105, 19606-19611 (2008).
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