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MATERIALS SCIENCE

Antibiotic screening via 
membrane disruption
Some antibiotics destroy 

harmful bacteria by disrupting 

their membranes. Pitsalidis et 

al. used a monolayer of lipids 

as an analog for the mem-

brane in a device designed to 

measure membrane destruc-

tion. The layer is tethered 

to the surface of an organic 

electrochemical transducer, 

where it forms an insulating 

barrier. The introduction of an 

antibiotic, such as polymyxin B, 

disrupts the phospholipids, 

causing a flux of ions that can 

be measured as an electri-

cal signal. The authors show 

that their device can discern 

molecular-scale differences 

in the disruption capabilities 

of two amine-based oligo-

thioetheramide isomers that 

show a fivefold difference in 

antibacterial activity. Thus, 

their device may find use as a 

tool to screen for new antibiot-

ics. —MSL

Adv. Mater. 10.1002/adma.201803130 

(2018).

KIDNEY DISEASE

A metabolite that 
reduces kidney injury
Of critically ill patients, 3 to 

10% experience acute kidney 

injury (AKI), a potentially fatal 

complication caused by severe 

metabolic stress arising from 

restricted blood flow to the 

kidneys. Currently, there is no 

specific treatment for AKI. By 

analyzing urinary metabolites 

from mice and cardiac surgery 

patients who developed AKI, 

Poyan Mehr et al. showed that 

nicotinamide adenine dinucleo-

tide (NAD+) biogenesis was 

impaired during AKI. Mice with 

heterozygous deletion for quino-

linate phosphoribosyltransferase, 

Edited by Sacha Vignieri

and Jesse Smith

IN OTHER JOURNALS

the effect extends into the Sun’s 

interior. It has not been possible 

to measure whether other stars 

also experience equivalent dif-

ferential rotation. Benomar et 

al. used the Kepler spacecraft 

to monitor stellar oscillations 

of a group of Sun-like stars. By 

decomposing the oscillations 

into separate frequencies, they 

searched for signs of differential 

rotation. Several stars do indeed 

seem to have equators that spin 

faster than their poles, and none 

indicated the opposite pattern. 

—KTS

Science, this issue p. 1231

APPLIED OPTICS

Taming laser instabilities
Broad-area and high-power 

lasers often suffer from insta-

bilities owing to the chaotic 

interference of multiple modes 

within the cavity. Such insta-

bilities can ultimately limit 

the operation of the laser or 

damage the cavity. The usual 

approach to minimizing such 

instabilities is to limit the 

number of modes in the cavity. 

Bittner et al. designed a chaotic 

cavity that disrupts the forma-

tion of self-organized structures 

that lead to instabilities (see 

the Perspective by Yang). This 

approach of fighting chaos with 

chaos by using the boundary 

condition of the cavity shape 

may provide a robust route to 

stabilizing lasers at high operat-

ing powers. —ISO

Science, this issue p. 1225;

see also p. 1201

MAMMALIAN EVOLUTION

Early shifts lead to 
big changes
Mammals represent one of the 

most morphologically diverse 

taxonomic groups. One of the 

unique features underlying this 

diversity is variability of the 

spine, which facilitates every-

thing from flexibility for speedy 

running and support for upright 

walking. Jones et al. studied 

a group ancestral to modern 

mammals—nonmammalian syn-

apsids, or mammal-like reptiles. 

As forelimb function diversified, 

the spine developed distinct 

regions. These regions then dif-

ferentiated further, leading to the 

highly varied mammalian forms 

we see today. —SNV

Science, this issue p. 1249

BIOTECHNOLOGY

Expanding the targeting 
space of Cas9
CRISPR-Cas9 associates with a 

guide RNA to target and cleave 

a specific DNA site next to a 

protospacer adjacent motif 

(PAM). Streptococcus pyogenes 

Cas9 (SpCas9), the one most 

often used for genome edit-

ing, only recognizes the NGG 

sequence (where N is any 

nucleobase) as the PAM, which 

restricts regions in the genome 

that can be targeted. To address 

this limitation, Nishimasu et 

al. created a SpCas9 variant 

that recognizes NG rather than 

NGG. The SpCas9-NG variant 

increased the targeting range, 

had a specificity similar to 

that of the wild-type enzyme, 

and could be used with a base 

editor. Thus, SpCas9-NG is 

a powerful addition to the 

CRISPR-Cas9 genome engi-

neering toolbox and will be 

useful in a broad range of appli-

cations, from basic research to 

clinical therapeutics. —SYM

Science, this issue p. 1259

SMART PROSTHETICS

Once more, with feeling
For prosthetics to be as natural 

and functional as possible, they 

need to replace lost sensing. Wu 

et al. developed a small, scalable 

sensor that converts applied 

pressure into pulses of corre-

sponding frequency, conveying 

information in a way our brains 

can understand. Shaped like a 

tiny, flexible, hollow hockey puck, 

the sensor measures the change 

in magnetic impedance when 

the top of the puck is pressed. 

The sensor has a low detection 

limit and high sensitivity and 

shows stable-frequency pulse 

generation at a pressure lower 

than the sensing threshold of 

human skin. —RLK

Sci. Robot. 3, eaat0429 (2018).
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with rhodium and cadmium 

nodes accommodated a cad-

mium complex coordinated by 

five pyrazine ligands and a water 

molecule. An expanded cage 

assembled from zinc porphyrins 

accommodated a rotaxane, a 

macrocycle threaded on an axle 

coordinated to the cage walls. 

—JSY

J. Am. Chem. Soc. 140, 11502 (2018).

GALAXIES

A tidal tussle between 
M31 and M33
The three largest galaxies in the 

Local Group are the Andromeda 

Galaxy (M31), our own Milky 

Way, and the Triangulum Galaxy 

(M33). The morphology of 

M33 has led to suggestions 

that it recently passed close 

to M31, but simulations have 

struggled to reproduce the 

observed properties. Semczuk 

et al. constructed a simulated 

an enzyme involved in NAD+ bio-

genesis, were more susceptible 

to AKI. In a phase 1 clinical trial, 

supplementation of the NAD+-

precursor nicotinamide was safe 

and reduced incidences of AKI in 

cardiac surgery patients. NAD+ 

metabolism could be exploited 

both as a urinary biomarker and 

as a treatment intervention to 

reduce incidences of AKI. —MY

Nat. Med. 24, 1351 (2018).

HOST-GUEST CHEMISTRY

Cagey coordination
Carefully chosen ratios of metal 

ions and bridging ligands form a 

wide variety of polyhedral cages 

in solution. Chemists often have 

tuned the geometry and polarity 

of these cages to accommodate 

particular molecular guests. 

Rizzuto et al. report a pair of 

larger cages that, in a similar 

vein, stabilize unusual coordina-

tion complexes. An initial cage 

close approach between M33 

and M31. They reproduced the 

number and angle of M33’s 

prominent spiral arms, the 

warp in its disc, its rotation 

rate, and more. The model 

is not uniquely required by 

the observations but dem-

onstrates that M33’s current 

appearance could plausibly 

have been generated by tidal 

interactions with M31. —KTS

Astrophys. J. 864, 34 (2018).

BACTERIAL IMMUNITY

Anti-CRISPR RNA?
Bacteria use the CRISPR-Cas 

immune system to fend off 

viruses; viruses use anti-

CRISPR proteins to fight back. 

Some bacteria have acquired 

anti-CRISPR proteins in their 

genomes to avoid self-cutting. 

Meeske and Marraffini report 

the intriguing possibility that 

bacteria might also use RNA to 

inhibit CRISPR-Cas enzymes. 

Cas13, the effector of the 

type VI CRISPR-Cas system, 

is directed by guide RNA to 

cleave target RNA in cis, which 

further unleashes its indis-

criminate trans RNA-cutting 

activity. However, extended 

complementarity between 

guide and target RNAs locks 

Cas13 into an inactive state, 

which prevents both cis and 

trans cleavage, suggesting 

an endogenous RNA-based 

mechanism to regulate Cas13. 

Cas13 is a powerful tool 

because of its ability to detect 

and manipulate RNA. The 

discovery of “anti-CRISPR RNA” 

has the potential to diversify 

and expand Cas13’s applica-

tions. —SYM

Mol. Cell. 71, 791 (2018).

IMMUNOLOGY

Unlucky devils
Devil facial tumor 1 (DFT1) is a 

transmissible cancer that has 

devastated the Tasmanian devil 

population since it emerged in 

the 1990s. By losing major his-

tocompatibility class I (MHC I) 

molecules, DFT1 cells have 

been able to evade detection 

as foreign by the host immune 

system. More recently, a second 

contagious cancer (DFT2) has 

emerged, further hampering 

efforts to preserve this species. 

Caldwell et al. report that DFT2 

cells still express MHC I, 

but the cancer can spread 

because its most commonly 

expressed MHC I variants are 

either nonclassical or shared 

with host animals. Additionally, 

heterogenic MHC I expression 

in DFT2 tumors suggests that 

expression is not fixed and may 

gradually be lost, which may 

have devastating consequences 

for an already vulnerable popu-

lation. —STS

eLife 7, e35314 (2018).

MAMMALIAN PHYSIOLOGY

Plasticity pow!

M
ammals are known for being homeother-

mic, but by reducing metabolic rate and 

other activities, mammals that hibernate 

can greatly decrease their body tempera-

ture and still survive. Treat et al. found that 

Malagasy common tenrecs have a remarkable 

degree of physiological plasticity with respect to 

body temperature—some individuals hibernate 

at normal body temperatures, some are active at 

unusually low body temperatures, and others fall 

at many points in-between. They further found 

that oxygen consumption by tenrecs could vary by 

25-fold and that their heart rates could decrease 

by 34% during hibernation with no change in 

oxygen consumption. Even pregnancy occurs 

at varying temperatures. Yet, the species 

is highly susceptible to temperature 

extremes, suggesting that although 

such plasticity presents advantages 

in moderate temperatures, it may 

be a limiting factor in adaptation 

to extremes. —SNV
J. Exp. Biol. 10.1242/jeb.185900 

(2018).

Tenrecs show remarkable 

variance in body temperature.

The morphology of the spiral arms of the Triangulum Galaxy, M33, was affected by 

a close pass with another nearby galaxy, M31.
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