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RESEARCH HIGHLIGHTS

TOOLS IN BRIEF
GENOMICS

CRiNCL unveils noncoding RNA functions
For a handful of long noncoding RNAs (lncRNAs), their regulatory function is well 
understood, such as that of XIST for X-chromosome inactivation; but for tens of thousands 
of other lncRNAs encoded in the human genome, their function remains unknown. Liu et al. 
now present a large-scale screen based on CRISPR interference (CRISPRi) that systematically 
inhibits transcription of over 16,000 lncRNAs. With the help of the CRISPR noncoding library 
(CRiNCL), the researchers discovered 499 lncRNAs that influenced cell growth. Surprisingly, 
almost 90% of them did so in only one of seven human cell lines. The lncRNAs caused 
extensive changes in genome-wide expression patterns exclusively in the cell lines they 
affected. This cell-type-specific action of lncRNAs will be important to consider as their role 
in development and disease is further elucidated. 
Liu, S.J. et al. Science 355, aah7111 (2017). 

NEUROSCIENCE

Crystal Skull—a panoramic view of the brain
Thinned-skull or glass windows provide optical access to the mouse brain and can be used 
to obtain a glimpse of the activity of neurons in a small area of the brain. Kim et al. have 
now developed a window preparation that allows imaging neurons across a much larger area, 
spanning the dorsal surface of the brain. Their Crystal Skull approach involves implanting 
a curved coverglass after removal of the skullcap. The coverglass is shaped by heating and 
simply pressing it onto a curved mold. In contrast to the use of flat windows, this approach 
avoids applying pressure to the brain, thereby minimizing aberrant effects and allowing 
long-term optical access to up to 1 million neurons. The researchers used this preparation 
to image the morphology and activity of fluorescently labeled neurons with two-photon 
microscopy. 
Kim, T.H. et al. Cell Rep. 17, 3385–3394 (2016).

LAB-ON-A-CHIP

Microbial genomes on a chip
As the bottom continues to drop on the cost of sequencing, the bottleneck for high-
throughput studies moves upstream to sample preparation. Kim et al. addressed this 
problem for microbial genome sequencing by designing a microfluidic chip that fully 
integrates every step after sample input, including DNA extraction, library preparation and 
size selection. Each chip can process 96 samples, and the small reaction volumes lower 
reagent costs substantially and make it possible to accept up to 100-fold lower input while 
obtaining data quality that matches or exceeds that of standard library preparations. The 
researchers demonstrate this chip’s utility for shotgun sequencing of microcolonies derived 
from soil samples, as well as for single-nucleotide-polymorphism analysis for hundreds 
of clinical isolates of Pseudomonas aeruginosa. In the future, the approach should be 
adaptable to different library preparation workflows. 
Kim, S. et al. Nat. Commun. 8, 13919 (2017). 

GENETICS

Sequence covariation predicts the effects of mutation
Certain sequence features can help to determine whether a given mutation in the genome 
will lead to a change in function and thus potentially lend evidence for pathogenicity. Most 
computational methods use evolutionary conservation to predict how critical a residue is for 
protein function, but they do not model epistatic effects that may exist between residues. 
Hopf et al. incorporate this consideration in their EVmutation software by assessing 
sequence covariation—codependencies between amino acids or nucleotides at pairs of sites 
across organisms. Extensive benchmarking indicates that using these pairwise constraints 
in a probabilistic model provides better correlations with experimental mutational analysis 
than do other tools that predict the effects of mutation. The approach is less powerful 
in regions with low diversity, but it adds an important epistatic dimension to inform 
mutational prediction.
Hopf, T.A. et al. Nat. Biotechnol. 35, 128–135 (2017). 
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