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STOWAWAYS: Fungal pseudoflowers, in the form of a chalky white coating on 
leaves, lure in pollinators to spread pathogenic spores to neighboring plants. 
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ECOLOGY

Sweet Fraud
THE PAPER

S.H. McArt et al., “Floral scent mimicry and vector-pathogen 
associations in a pseudoflower-inducing plant pathogen system,”  
PLOS ONE, 11:e0165761, 2016. 

UNWANTED COMPANY

Shriveled, sickly white berries are an unwelcome sight on any blueberry 
farm, and are symptoms of a crop-wasting infection called mummy 
berry disease. Researchers recently profiled the modus operandi of the 
fungus responsible, Monilinia vaccinii-corymbosi (Mvc), uncovering a 
previously unappreciated tactic for spreading its spores. 

FAKING IT

The fungus starts off as an airborne spore riding on the breeze, waiting 
to land on a new leaf of a blueberry plant. There, the spore multiplies 
and exudes a sticky, sugary, fragrant, spore-laden film, which is called a 
pseudoflower for its ability to attract insects. Visiting pollinators carry 
the spores to real flowers, giving the fungus the opportunity to invade 
nascent fruits that eventually shrivel, fall to the ground, and crack open 
to release more spores to the wind. 

TOOLS OF THE CON

The adaptive role of the pseudoflower has not been clear, says Cornell 
University ecologist Scott McArt. Other fungal pseudoflowers fall into 
two categories: some mimic their host flower, while others form their 
own, unique kind of flower. To draw the distinction, McArt and his 
colleagues analyzed the volatile compounds responsible for the Mvc 
pseudoflower’s scent and discovered a close match to those released 
by actual blueberry flowers. “The degree of the mimicry is pretty 
extraordinary,” says University of Oregon ecologist Bitty Roy.

AIDING AND ABETTING 

A genetic analysis found Mvc fungal DNA on 56 percent of bees and 
wasps and 31 percent of flies captured, implicating them as spore 
vectors. But behavioral data on the preference for infected versus 
uninfected plants was equivocal, leaving the insects’ exact roles to be 
quantified in future field studies.  —Ben Andrew Henry

COST CUTTING: Scientists are working to improve photosynthesis  
in tobacco plants like these.  

CELL & MOLECULAR BIOLOGY

Photosynthetic Boost
THE PAPER

J. Kromdijk et al., “Improving photosynthesis and crop productivity by 
accelerating recovery from photoprotection,” Science, 354:857-61, 2016.

FOOD SHORTAGE

The United Nations’ Food and Agriculture Organization predicts that 
by 2050 the world will need to produce 70 percent more food than 
it does currently. Along with improving food storage and transport, 
increasing crop yields is seen as a primary solution, says Stephen 
Long of the University of Illinois at Urbana-Champaign. 

IDENTIFYING INEFFICIENCY

One option is to boost crops’ photosynthesis, so Long’s team focused 
on a rather inefficient part of the process called nonphotochemical 
quenching (NPQ), which protects plants from intense light. NPQ 
dissipates excessive light energy as heat to prevent the destruction of 
light-responsive structures critical to photosynthesis. But when light 
intensity drops, as when a cloud covers the sun or one leaf shades 
another, NPQ is slow to switch off. Energy thus continues to be 
diverted even when not in excess. Computer modeling suggests this 
lag may reduce a plant’s potential yield by “anything between 8 and 
40 percent,” says Long.

SPEED IS THE SOLUTION

By overexpressing three NPQ-controlling genes in tobacco plants, 
Long and colleagues increased the speed with which NPQ switches 
on and off. Importantly, this increase boosted dry weight yield by 14 
to 20 percent per plant in field conditions. Tobacco is a technically 
amenable crop, says Long, explaining that the ultimate aim is to 
modify food crops.

FIELD OF DREAMS

With such a significant improvement from tackling just one aspect 
of photosynthesis, says Christine Foyer, a plant scientist at the 
University of Leeds, “the 70 to 100 percent increase in yield that we 
desperately need by 2050 is looking much more like a reality.”  
 —Ruth Williams

Ben
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GENETICS & GENOMICS

Hand-Me-Downs
THE PAPER

J.J. Herman, S.E. Sultan, “DNA methylation mediates genetic variation
for adaptive transgenerational plasticity,” Proc R Soc B, doi:10.1098/
rspb.2016.0988, 2016.

CONVENTIONAL WISDOM

The notion that organisms pass down adaptations acquired
during their lifetimes to their offspring was overturned long ago by 
Darwinian evolution. But the concept is getting a second chance, with 
more nuance. Growing evidence shows that a parent’s environment 
sometimes does influence offspring, though the underlying process is 
something of a black box.

GROWING UP HARD

Sonia Sultan and Jacob Herman of Wesleyan University in Middletown,
Connecticut, peeked into that box with experiments on a small flowering 
annual, Polygonum persicaria. They grew some plants in dry soil and other 
plants in normal soil, then raised offspring from all plants in dry soil. In 
some members of the progeny, they disrupted 15 percent to 20 percent of 
DNA methylation—a means of epigenetic regulation—across the genome.

LESSONS LEARNED

Plants whose parents endured drought were better prepared to face
the same hardship, growing larger as seedlings, setting down deeper 
roots, and making broader leaves. But in demethylated plants, that 
effect went away, lending evidence to the idea that epigenetics had a 
role in this form of adaptation. 

NEW SCHOOL

Adjusting offspring traits to better suit the parental environment is itself
an evolved trait, notes Julie Etterson, an evolutionary ecologist at the 
University of Minnesota Duluth who was not involved in the research. 
The authors used plants from 12 genetically distinct populations and 
not all of them showed the transgenerational effect, raising questions 
about when and why this trait is advantageous. Sultan says these 
environmental hand-me-downs are a phenomenon “not accounted for 
by standard models of evolution.”  —Ben Andrew Henry

IMMUNOLOGY

Hidden Immunity
THE PAPER

A. Kamei et al., “Exogenous remodeling of lung resident macrophages
protects against infectious consequences of bone marrow-suppressive 
chemotherapy,” PNAS, doi:10.1073/pnas.1607787113, 2016.

BLOODLETTING

Chemotherapy wipes out cancerous cells and dividing normal cells alike,
often particularly damaging those in bone marrow that produce white blood 
cells. As a patient’s immune system is weakened, even minor infections 
can become life-threatening. Researchers are exploring ways to circumvent 
this problem by “remodeling” the immune system prior to chemotherapy. 

BELOW THE RADAR

Akinobu Kamei of St. Jude Children’s Research Hospital and his col-
leagues identified a class of white blood cell that only becomes active 
in the lungs of mice following vaccination for a common bacterial 
strain that causes pneumonia. Like some other immune cells in the 
lungs, these so-called vaccine-induced macrophages, or ViMs, do not 
originate in bone marrow, but reside solely in the lungs, likely having 
derived from progenitor cells in the lungs during embryogenesis. 

SURVIVORS

The St. Jude team found that ViMs are not decimated by
chemotherapy like other immune cells—in fact, their numbers don’t dip 
at all. It’s not clear how ViMs manage this feat, says Kamei, but mice 
that were vaccinated before chemotherapy, triggering ViMs, survived 
bacterial infections at much higher rates than unvaccinated mice.

OUTLOOK

“The future plan,” says Kamei, “is to induce lung tissue [immune]
remodeling to compensate for bone marrow suppression after 
chemotherapy.” Immunology researcher Sandro Vento of Nazarbayev 
University in Kazakhstan pointed out in an email to The Scientist 
that the animal-model work is only preliminary. “This is an initial 
study which opens a new area of research, and it will be important 
to understand the mechanisms which allow vaccine-induced 
macrophages to survive chemotherapy.” —Ben Andrew Henry

LAST ONES STANDING: Unlike other immune cells, these vaccine-induced mac-
rophages from a mouse’s lung manage to withstand chemotherapy treatment. 

PARENTAL MEMORIES: Spotted lady’s thumb plants whose parents survived 
drought conditions are more hardy, perhaps due to DNA methylation patterns.
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DOCKED: Vesicles continue to release neurotransmitters into the synapse 
even after researchers disable docking scaffolds.
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HOOKED: Marinomonas primoryensis (about 1.5+m in length without  
the flagellum) latches onto ice floes in the Antarctic Ocean. 

NEUROSCIENCE

Resilient Neurons
THE PAPER

S.S.H. Wang et al., “Fusion competent synaptic vesicles persist upon active 
zone disruption and loss of vesicle docking,” Neuron, 91:777-91, 2016.

HAIR TRIGGER

Neurons send each other signals by firing neurotransmitters across 
synapses. A stash of neurotransmitter-packed vesicles hunkers 
close to the presynaptic membrane so the vesicles can fuse with the 
membrane and release their cargo as soon as an electrical impulse 
pulls the trigger. An elaborate scaffold of proteins coordinates 
this vesicle docking, and scientists long assumed these proteins 
were essential to neuron signaling. For years, Harvard Medical 
School neuroscientist Pascal Kaeser has wanted “to test that very 
fundamental hypothesis” by “entirely [removing] that structure.”

STILL TALKING

Kaeser and his colleagues recently got their chance. By genetically 
altering mice to disable key scaffolding proteins, they prevented 
vesicles from docking at the presynaptic membrane in cultured 
neurons. The results “blew us away,” Kaeser says. He expected a total 
shutdown of neuron signaling, yet vesicles continued to fuse with the 
presynaptic membrane, though much more slowly. 

A SIMPLER TIME

By stripping out scaffold proteins, the Harvard team might just have 
turned back the evolutionary clock, says Reinhard Jahn of the Max 
Planck Institute for Biophysical Chemistry in Germany. Neurons 
evolved those proteins as improvements to accelerate regular 
pathways for vesicle secretion, says Jahn. “Maybe we reduced a 
synapse to one of these more simple pathways of secretion, and that 
pathway still works,” Kaeser observes. 

REASSEMBLY 

Defective docking sites are implicated in a range of neurological disorders, 
from autism to schizophrenia, Kaeser says. “If we could disrupt the entire 
thing, maybe we could start understanding . . . how it is put together.”
 —Ben Andrew Henry

MICROBIOLOGY

 Ice Fishing
THE PAPER

M. Bar Dolev et al., “Putting life on ice: Bacteria that bind to frozen 
water,” J R Soc Interface, 13:20160210, 2016. 

ANTARCTIC ANOMALY

In 1999, Jack Gilbert set off for Antarctica looking for a natural 
antifreeze. Out among the sea ice, the microbial ecologist, now based 
at Argonne National Laboratory, found a bacterial antifreeze protein 
(AFP) called MpIBP that was hundreds of times larger than other 
known AFPs. It was an enigma, he says. “For years, I’ve been telling 
people we don’t really know what this protein does.” 

FISHING FOR ICE

Scientists now have a handle on its function. Ido Braslavsky of the 
Hebrew University of Jerusalem and colleagues placed Marinomonas 
primoryensis, which produces MpIBP, into a microfluidic flow chamber 
with a copper wire kept at sub-zero temps and embedded in the middle. 
Micrographs of bacteria streaming by the ice crystals around the wire 
showed the cells latching on. When the team introduced antibodies that 
disabled MpIBP, the bacteria slid off the ice, suggesting that the protein—
which is shaped like a fishing line with a hook on the end—enables 
bacteria to cling to ice floes in their ocean habitat, says Braslavsky. It’s 
the first bacterial adhesion molecule discovered that sticks to ice.

CRYSTAL-CLEAR CUSTOMIZATION

The researchers built their device to have temperature control with 
millikelvin precision, crucial for studying ice because “it can just disappear” 
mid-experiment, says Braslavsky. Plus, the chamber’s thin design allowed 
for high-resolution images of individual bacteria bound to the ice.  

BEYOND ANTARCTICA 

Manipulating the adhesion protein with antibodies allowed 
Braslavsky’s group to disable specific structural regions one at a time, 
showing that only one domain in the “hook” at the very tip of MpIBP 
grabs onto ice. Adhesion-blocking antibodies could help prevent 
biofilm formation, says Braslavsky.
 —Ben Andrew Henry
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GERMINATION: Spores of Bacillus subtilis incubated in germination solu-
tion for 30 minutes turn dark. The three bright spores are still dormant. 
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MICROBIOLOGY

What a Spore Needs
THE PAPER

G. Korza et al., “Changes in Bacillus spore small molecules, rRNA,
germination and outgrowth after extended sub-lethal exposure to 
various temperatures: Evidence that protein synthesis is not essential 
for spore germination,” J Bacteriol, doi:10.1128/JB.00583-16, 2016. 

THE HISTORY

For decades, scientists considered protein synthesis nonessential for the
transition of dormant bacterial spores into active cells—a process known 
as germination. But a series of experiments from Sigal Ben-Yehuda’s 
lab at the Hebrew University of Jerusalem in recent years suggested 
otherwise. Spores with disrupted translation didn’t germinate, the group 
found, and with tagged amino acids “we could even identify proteins 
synthesized during this period [of germination],” Ben-Yehuda says.

SECOND TEST

After seeing Ben-Yehuda’s results, Peter Setlow of the University of
Connecticut Health Center wondered whether he would find the same 
failure to germinate if he incubated the spores at high temperatures, 
which would degrade their ribosomes. So his team warmed up spores 
of Bacillus bacteria to 75–80 °C for nearly a day, thereby wiping out 
ribosomal RNA (rRNA) beyond the limits of detection. 

GERMINATION

Despite the spores’ lack of translational machinery, “they could still
germinate,” Setlow says. “There were very slight effects.” Setlow 
suspects all the proteins necessary for germination are made in 
advance of dormancy, obviating the need for protein synthesis. “All the 
proteins are there, and you just have to tickle it and say, ‘Go,’” he says.

ANOTHER POSSIBILITY

Ben-Yehuda says a lack of rRNA is not definitive evidence against protein
synthesis occurring, because rRNA can be made during germination. Her 
team showed previously that spores can make rRNA within a few minutes.
Setlow says Ben-Yehuda’s data are convincing, and each team’s 
conclusions are consistent with the evidence. “That’s sort of where we 
sit,” he says. “We’ll see what happens in the future.” —Kerry Grens

SNOWED IN: Spruce and pine parted evolutionary ways long ago, but their 
cold-adaptation genes are surprisingly similar. 
 
EVOLUTION

Surviving the Cold
THE PAPER

S. Yeaman et al., “Convergent local adaptation to climate in distantly
related conifers,” Science, 353:1431-33, 2016.

FAMILY TREES

Related species sometimes adapt to similar environments with
mutations in the same genes. But convergent evolution is usually 
observed in species that recently diverged or in traits that 
involve only a few genes and therefore may have fewer possible 
evolutionary paths. New research from the snowy North tells a 
different story.

WINTER SPECIALISTS

Interior spruces (Picea glauca and P. engelmannii) and lodgepole
pine (Pinus contorta) each have hundreds of genes that contribute 
to one outcome: surviving the brutal winters of Canada and the 
northern U.S. “You would think that there would be many ways 
to get the same phenotype” with so many genes involved, says 
Sally Aitken, a population geneticist at the University of British 
Columbia. And yet, the two conifer groups share 10 percent to 18 
percent of their cold-adaptation genes, Aitken and her colleagues 
report in a recent study. 

COLD CONVERGENCE

These species diverged when the Earth’s climate was warmer, around
140 million years ago—leaving plenty of time to evolve unique genes. 
Although different variants of those genes arose in each species, 
evolution appears to have put them to use in the same way. The study 
suggests evolution “is repeatable even though these trees diverged 
so, so long ago,” says Patrik Nosil, an evolutionary biologist at the 
University of Sheffield in the U.K. 

FROZEN IN TIME

One possible explanation, Aitken says, is that the strong selective
pressure of the climate constrained the emergence of new genes, 
forcing these species to rely on variants of old genes. 

—Ben Andrew Henry

Ben



