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research highlights

newS In BRIefunknown genes and experimentally validated their predictions for 
eight genes in five phenotypic classes. They then went on to use the 
manually clustered phenotypic profiles as a benchmark to develop 
automated clustering methods that work as well as a human scientist. 
For this, it was necessary to find a way to rank the functional con-
nections, or phenotypic similarities, between genes. “Correlation-
based networks necessarily give you a ton of edges because you have 
some correlation between everything,” points out Gunsalus. “So you 
have to find a way to identify which ones are meaningful in a certain 
biological context.” 

The approach is a relatively simple one, in which a measure 
called the correlation specificity index (CSI) is used to weight 
each interaction relative to all other interactions in the network. 
Functional connections at a given level of specificity can thus 
be simultaneously examined across the network, and the CSI 
threshold can be adjusted to look at functional connections at 
different biological levels. Finally, the researchers also used this 
approach to integrate their newly generated phenotypic network 
with an already existing one made up of a partially overlapping 
set of essential C. elegans genes and generated through time-lapse 
imaging of early embryos.

“I was a little surprised but very pleased,” says Gunsalus, “that the 
CSI worked so well. We’ve been trying for some time to figure out 
how to level the playing field across a phenotypic network. That we 
were able to do that to a sufficient degree that we could combine the 
networks from different analyses, that was really satisfying.”
natalie de souza
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Green, R.A. et al. A high-resolution C. elegans essential gene network based on 
phenotypic profiling of a complex tissue. Cell 145, 470–482 (2011).

The team tested both approaches on mouse embryonic stem 
cells. They compared regions enriched for either methylcytosine or 
hmC and found overlap within transcribed regions. But only hmC 
was enriched in transcriptional start sites, 5’ untranslated regions 
and enhancers. Notably, hmC occurred predominantly at genes 
with bivalent chromatin marks, genes that are silent in embryonic 
stem cells but poised for activation during differentiation. 

More tools to profile hmC will be invaluable for better 
characterization of this modification in the context of different 
cell types and developmental states, and this will help address 
the big outstanding questions in this field. The specific role 
of hmC during differentiation and malignant transformation 
still remains to be discovered. And the question of whether 
active demethylation actually occurs or whether hmC blocks 
re-methylation also still awaits answering.

Though all enrichment methods developed so far are very useful 
in providing a genome-wide picture of where regions enriched 
in hmC are, Agarwal calls it the “500-foot view”; the ‘ground-
level view’ is still needed: which base is an hmC, and what are its 
neighbors? Such single-base resolution will require approaches 
that directly detect the modification on a stretch of DNA.  
nicole rusk 
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Pastor, w.A. et al. Genome-wide mapping of 5-hydroxymethylcytosine in 
embryonic stem cells. Nature 473, 394–397 (2011).

Song, C.X. et al. Selective chemical labeling reveals the genome-wide 
distribution of 5 hydroxymethylcytosine. Nat. Biotechnol. 29, 68–72 (2011).

structural biology

improving molecular replacement
Molecular replacement is a standard approach for reconstructing 
three-dimensional protein structures from crystallography data, but 
this method usually fails for proteins with less than 30% sequence 
identity to the nearest homologous structure. DiMaio et al. show 
that the Rosetta structural modeling program, used in combination 
with algorithms for crystallographic structure determination, could 
generate high-resolution structures for several proteins that could 
not be solved using traditional methods.
DiMaio, f. et al. Nature 473, 540–543 (2011). 

biophysics

mapping cell shear stress
Krieger et al. describe cysteine shotgun mass spectrometry, a 
method to map how cysteines are exposed in proteins in cells 
by mechanical, thermal or drug-based stress. exposed cysteine 
residues are labeled with fluorescent thiol probes; the labeled 
proteins can be imaged and also analyzed for site-specific cysteine 
modifications by shotgun mass spectrometry. The authors applied 
the approach to look at the cytoskeletal proteins spectrin, actin 
and ankyrin in red blood cells that are exposed to shear stress.
Krieger, C.C. et al. Proc. Natl. Acad. Sci. USA 108, 8269–8274 (2011).

genomics

trinity assembles transcripts
To fully exploit the potential of high-throughput transcript 
sequencing (RnA-seq), analysis algorithms are essential. Grabherr 
et al. now add Trinity, a de novo assembler, to the toolbox. first, 
the Inchworm module assembles short reads into contigs, then 
Chrysalis clusters overlapping contigs and constructs de Bruijn 
graphs, and finally, Butterfly reconstructs full-length transcripts 
for each isoform. The authors used Trinity to analyze RnA-seq data 
from fission yeast, mouse and whitefly. 
Grabherr, M.G. et al. Nat. Biotechnol. advance online publication (15 May 2011).

neuroscience

Visualizing neuronal connections by mri
wu et al. report a new compound that can be used to trace 
neuronal connections in the in vivo rat brain using magnetic 
resonance imaging (MRI). They conjugated the anatomical 
tracer cholera-toxin subunit-B with gadolinium-chelate to 
generate a magnetic resonance–visible compound. The tracer is 
transported monosynaptically, whereas manganese chloridea 
tracer currently used to trace neuronal connections with 
MRIis transported multisynaptically, which can make the 
interpretation of connectivity experiments more difficult. 
wu, C.w.-H. et al. Neuron 70, 229–243 (2011). 

biophysics

minimum information about a simulation experiment
Minimum information guidelines are written with the aim to 
improve scientific reporting in a number of fields by providing 
clear instructions to researchers for providing sufficient 
information in publications to allow others to reproduce the work. 
waltemath et al. now present the minimum information about 
a simulation experiment (MIASe). These guidelines describe 
the minimal set of information that is needed to describe a 
computational simulation experiment in a publication.
waltemath, D. et al. PLoS Comp. Biol. 7, e1001122 (2011).
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