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microrobot with a gas combus-

tion mechanism and buoyant 

outriggers. These design compo-

nents stabilized the microrobot, 

overcoming the water’s surface 

tension to allow take-off. A 

surfactant coating enabled 

diving, and a flapping-wing con-

figuration provided functional 

propulsion for both air and water 

environments. The microrobot 

could land on an elastic surface, 

hover in air, submerge into water, 

and swim. —RLK

Sci. Robot. 2, eaao5619 (2017).

CELL BIOLOGY 

Elucidating a bacterial 
sense of touch 
Bacteria can adhere to sur-

faces within the host. This leads 

to tissue colonization, induc-

tion of virulence, and eventually 

the formation of biofilms—mul-

ticellular bacterial communities 

that resist antibiotics and 

clearance by the immune 

system (see the Perspective 

by Hughes and Berg). Hug et 

al. show that bacteria have 

a sense of touch that allows 

them to change their behavior 

rapidly when encountering 

surfaces. This tactile sensing 

makes use of the inner compo-

nents of the flagellum, a rotary 

motor powered by proton motif 

force that facilitates swim-

ming toward surfaces. Thus, 

the multifunctional flagellar 

motor is a mechanosensitive 

device that promotes surface 

adaptation. In complementary 

work, Ellison et al. elucidate the 

role of bacterial pili in a similar 

surface-sensing role. —SMH

Science, this issue p. 531, 

p. 535; see also p. 446

These two plasmepsins act by 

regulating the maturation of 

enzymes required to disrupt 

host cell membranes. Because 

these functions are essential for 

the parasite, the authors used 

protease inhibitors to show that 

plasmepsins provide potential 

drug targets. —CA

Science, this issue p. 518, 

p. 522; see also p. 445

PULMONARY HYPERTENSION

Progress for PAH
In pulmonary arterial hyperten-

sion (PAH), pulmonary arteries 

are thickened and occluded, and 

mitochondrial respiration is sup-

pressed. Michelakis et al. treated 

lungs from PAH patients with 

dichloroacetate (DCA), a drug 

that inhibits the mitochondrial 

enzyme pyruvate dehydrogenase 

kinase. DCA increased mitochon-

drial function, but the response 

was variable. This variable 

response was mirrored in a 

phase 1 trial, with some patients 

showing improved hemodynam-

ics and functional capacity. 

Interestingly, patients with inac-

tivating mutations in two genes 

encoding mitochondrial proteins 

were less responsive to DCA. 

—CC

Sci. Transl. Med. 9, eaao4583 (2017).

BIOMIMETICS

Is it a bird, a plane? 
No, it’s a robot!
Microrobots that can fly and swim 

need effective propulsion for both 

air and aquatic environments. 

They also need to overcome 

substantial surface tension when 

transitioning between the two. 

Chen et al. created a 164-mg 

REPROGRAMMING 

Inflammation and cardiac 
reprogramming
Tissue repair after a heart attack 

is a balance between inflam-

mation to remove cell debris 

and active cell regeneration. 

Intervening in cell replacement 

and reprogramming thus offers 

therapeutic options to promote 

healing with minimal scar forma-

tion by fibroblasts. However, 

reprogramming of adult 

fibroblasts into pulsatile cardio-

myocytes is not straightforward. 

To improve the reprogramming 

protocol, Zhou et al. performed 

an unbiased screen of 786 

transcription factors, epigen-

etic regulators, cytokines, and 

nuclear receptors. The screen 

identified a transcription factor 

(ZNF281) that associates with 

the essential cardiac develop-

ment transcription factor GATA4 

to stimulate cardiac reprogram-

ming and suppress inflammatory 

signaling. Anti-inflammatory 

drugs also stimulate cardiac 

gene expression. ZNF281 

appears to act at a nexus 

between cardiac and inflamma-

tory gene programs that exert 

opposite influences on fibroblast 

reprogramming. —BAP

Genes Dev. 10.1101/gad.305482.117 

(2017).

MICROBIOTA 

Drone technology for 
whale health 
It is hard to obtain biological 

samples from whales. However, 

whales do shed lots of mate-

rial as oily slicks behind them 

and in their massive exhala-

tions, or blows, at the surface. 

Exhalations contain tissue debris 

and respiratory microorganisms. 

Apprill et al. used a small drone 

furnished with a Petri dish and a 

96-well plate to capture exhaled 

material from 28 humpback 

whales off Vancouver Island, 

Canada, and Cape Cod, USA. 

16S ribosomal RNA sequenc-

ing of bacteria and archaea 

revealed that animals from the 

two populations have diverse, 

distinctive, and yet surprisingly 

consistent core microbiomes in 

common with each other and 

with small, toothed cetaceans: 

bottlenose dolphins. Fortunately, 

in this study, no known cetacean 
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This microrobot 

can propel 

itself through 

and between air 

and water. P
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Temperate forest composition and disturbance 

regimes may shift during climate change, 

with consequences for the climate system.
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respiratory pathogens were 

detected. These data offer a 

glimpse into what a healthy 

microbiota state might look like 

for a baleen whale. —CA

mSystems 10.1128/

mSystems.00119-17 (2017).

PHOTOCHEMISTRY

Coupling up for 
enhanced reactions
Light is an essential ingredient 

in many biological contexts, 

such as photosynthesis and 

vision. The underlying assump-

tion in such optical processes is 

that a single quantum of light, 

a photon, is absorbed per 

absorbing molecule, resulting 

in an excited state of the 

molecule. This places an upper 

limit on the quantum efficiency 

of any photochemical process. 

Galego et al. show theoretically 

how this limit can be overcome. 

By considering molecules in 

an optical cavity, a light-matter 

hybrid “supermolecule” can be 

created as the molecules couple 

together over long distance with 

a confined optical mode of the 

cavity. A single photon then can 

experiments may yield even 

more precision, improving the 

ability to distinguish between 

the various extensions to the 

SM. —JS

Phys. Rev. Lett. 119, 153001 (2017).

AVIATION

A bump in the high road
Clear-air turbulence (CAT), 

which is invisible to the naked 

eye and undetectable by sensors 

onboard aircraft, can cause 

discomfort or injuries to passen-

gers and often forces planes to 

alter their flight paths to avoid it. 

Storer et al. use a global climate 

model to project how climate 

warming is expected to influence 

CAT. They find large relative 

increases in CAT, particularly 

in the midlatitudes, with some 

regions experiencing several 

times more turbulence during 

the period from 2050 to 2080 

than now. Within that interval, 

severe CAT becomes as com-

mon as moderate CAT has been 

historically, and the strongest 

turbulence increases the most. 

—HJS

Geophys. Res. Lett. 

10.1002/2017GL074618 (2017).

MOLECULAR BIOLOGY

Mobile elements’ joyride
Retrotransposons are mobile 

DNA elements that replicate 

themselves in genomes by tak-

ing full advantage of the host 

environment. Tiwari et al. show 

that they have another trick up 

their sleeves to ensure inheri-

tance to the next generation. In 

fruit flies, retrotransposon RNAs 

mimic an endogenous tran-

script and hijack its dedicated 

transport machinery, which then 

transports them into the germ 

plasm of developing oocytes. 

Fortunately, flies express a 

protein called p53 that restrains 

retrotransposon activity. But 

the host genome may have also 

benefited from this mechanism 

and been able to shape its own 

evolution by exploiting the retro-

transposons. —SYM 

Curr. Biol. 10.1016/j.cub.2017.08.036 

(2017).

trigger a many-molecule reac-

tion. Understanding, controlling, 

and enhancing the photochemi-

cal process will be crucial for 

developing new energy-harvest-

ing technology. —ISO

Phys. Rev. Lett. 119, 136001 (2017).

PHYSICS

Figuring the shape 
of the electron
Although incomplete, the 

Standard Model (SM) of particle 

physics has been generally 

dependable in making correct 

experimental predictions. A curi-

ous case is the electric dipole 

moment of the electron (eEDM), 

which the SM predicts to be a 

lot smaller than do theories that 

aim to extend the SM. The eEDM 

can be measured using experi-

ments with polar molecules and 

molecular ions, with the former 

boasting large fluxes and the 

latter long interrogation times. 

Cairncross et al. used molecu-

lar ions of HfF to find that the 

eEDM has a magnitude of less 

than 1.3 3 10–28 e cm, confirm-

ing an earlier result from neutral 

molecule measurements. Future 

FOREST ECOLOGY

Temperate forest 
dynamics and climate 

C
limate change affects biota, and 

biotic effects feed into the climate 

system. In a modeling study, 

Thom et al. investigated how the 

present cooling effect of temper-

ate forest on local climate might change 

over the next 200 years as climate 

warming shifts the patterns of forest 

disturbance. Their model, applied to 

temperate forest in Austria, indicates 

marked nonlinear changes in tree 

species composition and disturbance 

regimes over time, with potential reduc-

tions in the climate regulation function 

of the forest. The results also indicate 

how the composition of these forests 

might best be managed to achieve 

optimal levels of carbon storage, evapo-

rative cooling, and albedo to mitigate 

climate change. —AMS

Ecol. Monogr. 10.1002/ecm.1272 (2017).

Clear-air turbulence will 

become more common 

and more intense 

as the climate warms.
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