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against the SARS-CoV-2 spike 

protein persisted for at least 5 

months after infection. Although 

continued monitoring of this 

cohort will be needed to confirm 

the longevity  and potency of 

this response, these preliminary 

results suggest that the chance 

of reinfection may be lower than 

is currently feared. —STS

Science, this issue p. 1227

CELL DEATH

Paring down pyroptosis
Shiga toxin is a phage-encoded 

exotoxin that interrupts protein 

translation and functions as a 

virulence factor for enterohem-

orrhagic Escherichia coli (EHEC), 

a human pathogen causing hem-

orrhagic colitis and acute renal 

failure. Havira et al. screened a 

panel of EHEC mutants lacking 

various virulence factors to 

find those that interfered with 

inflammasome-mediated cell 

death. EHEC strains lacking 

Shiga toxin were more potent 

inducers of macrophage pyrop-

tosis and interleukin-1b secretion 

than wild-type EHEC. Shiga toxin 

from wild-type EHEC interfered 

with pyroptosis by blocking the 

ability of the activated form of 

caspase-11, a cytoplasmic lipo-

polysaccharide sensor, to cleave 

gasdermin D and initiate the 

formation of gasdermin pores 

in the plasma membrane. This 

unanticipated activity of Shiga 

toxin provides EHEC with an 

additional means of evading the 

innate immune system. —IW

Sci. Immunol. 5, eabc0217 (2020).

DEEP BIOSPHERE

Deep, hot, and more alive 
than we thought
Marine sediments represent 

a massive microbial ecosys-

tem, but we still do not fully 

understand what factors shape 

and limit life underneath the 

seafloor. Analyzing samples 

from a subduction zone off 

the coast of Japan, Heuer et 

al. found that microbial life, 

in particular bacterial vegeta-

tive cells, decreases as depth 

and temperature increases 

down to ~600 meters below 

the seafloor, corresponding 

to temperatures of ~70ºC. 

Below this limit, endospores 

are common—a remnant, and a 

potential reservoir, of bacte-

rial life. Deeper still is a sterile 

zone, and below 1000 meters is 

a scalding realm populated by 

vegetative cells. At such great 

depths, high concentrations 

of acetate and sulfate coex-

ist, and there are also signs of 

hyperthermophilic methano-

genesis. These data provide 

a fascinating window into an 

extreme and inhospitable 

environment that nonetheless 

supports microbial life. —MAF

Science, this issue p. 1230

METABOLISM

A regulatory switch 
in obesity
The liver not only produces 

glucose but also consumes 

a large amount of glucose, 

making this organ critical for 

glucose homeostasis. Kokaji 

et al. performed multiomics 

analyses on the liver and blood 

of normal mice and in a genetic 

mouse model for obesity 

(ob/ob). Whereas normal 

hepatic metabolic responses to 

glucose were rapid and relied 

on regulation by metabolites, 

those in ob/ob mice were slow 

and depended on changes in 

gene expression. Thus, obesity 

in this model not only slows 

hepatic metabolic responses to 

glucose but also makes these 

responses more energy con-

suming and less precise. —WW

Sci. Signal. 13, eaaz1236 (2020).

NEUROIMMUNOLOGY

Neuroprotective 
neutrophils?
The infiltration of activated 

immune cells into the central 

nervous system can contribute to 

the pathophysiology of condi-

tions such as multiple sclerosis 

and traumatic brain injury. The 

roles that immune cells play in 

the resolution of inflammation 

and the regeneration of damaged 

tissue are less well understood. 

Sas et al. report the existence of 

a distinct population of Ly6Glo 

cells resembling immature 

neutrophils that were elicited in 

a mouse model of optic nerve 

injury. Intraocular injection of a 

fungal cell wall extract induced 

the migration of these cells into 

the eye, where they promoted 

retinal ganglion cell survival 

and axonal regeneration, in part 

through a range of secreted nerve 

growth factors. These Ly6Glo cells 

also spurred axonal regenera-

tion in a mouse model of spinal 

cord injury. Similar regenerative 

capacity by an immature human 

neutrophil cell line suggests that 

immature granulocytes may be 

an attractive potential target for 

future neuroregenerative thera-

pies. —STS

Nat. Immunol. 21, 1496 (2020).

ALLERGY

Sensing an allergen
Dendritic cells (DCs) can initiate 

allergic immune responses, but 

how allergens influence DCs is 

unclear. Using a mouse model 

in which the allergen papain was 

injected into the skin, Perner et 

al. report that TRPV1+ sensory 

neurons are required for an 

immune response to allergens. 
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Colored transmission electron micro-

scope image of a pathogenic 

strain of Escherichia coli that produces 

Shiga toxin
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Allergen-driven activation of 

TRPV-expressing neurons caused 

the release of the neuropeptide 

substance P, which resulted in 

the migration of CD301b+ DCs to 

the draining lymph nodes. The 

induction of adaptive T helper 2 

immunity, including itching and 

pain responses, was observed. 

—PNK

Immunity 53, 1063 (2020).

BIOSYNTHESIS

Escherichia coli as the 
king’s dye maker
Clothing colored with Tyrian 

purple, a dye extracted from mol-

lusks in a laborious and expensive 

process, has been used over the 

ages as a marker of wealth and 

royal status. The main pigment, 

6,6-dibromoindigo, is simple but 

remains a challenge to synthesize 

aggregation process. Treatments 

that affect such deposits may 

fail to interrupt the critical early 

seeding stage of Ab deposi-

tion. It remains unclear when 

pathogenic Ab seeds begin to 

form, propagate, and spread 

through the brain. Furthermore, 

the precise nature of the initial Ab 

seeds remains unknown. Working 

in mouse models of AD, Uhlmann 

et al. tested a variety of known 

antibodies for their ability to 

neutralize Ab seeds before amy-

loid deposition was detectable. 

Early administration of one such 

antibody, aducanumab, signifi-

cantly reduced Ab deposition and 

the resulting pathology. This work 

points to targeting and removal 

of early Ab seeds as promising 

future therapies for patients 

developing AD. —SMH

Nat. Neurosci. 10.1038/

s41593-020-00737-w (2020). 

in pure form. Lee et al. engineered 

two strains of Escherichia coli 

with enzymes that first convert 

tryptophan to 6-bromotryp-

tophan and then oxidize and 

dimerize two molecules to form 

6,6-dibromoindigo. Switching out 

different tryptophan halogenase 

enzymes, the authors created 

a spectrum of halogenated dye 

variants. The resulting dyes can 

be used directly to stain fabrics 

without purification. —MAF

Nat. Chem. Biol. 10.1038/

s41589-020-00684-4 (2020).

NEURODEGENERATION 

Seeding the problem 
A key pathological event in 

Alzheimer’s disease (AD) is the 

aggregation and deposition of 

amyloid-b (Ab). However, the 

formation of Ab deposits is a 

relatively late readout of the Ab 

PHOTOCHEMISTRY

Dynamic control of 
boron esters
Visible light at different 

frequencies can photoswitch 

azobenzenes between their 

E and Z isomers. Accardo et 

al. used the isomerization of 

ortho-substituted azoben-

zene boronic acids to tune the 

affinity for diols to bind and 

form esters. Methoxy groups 

ortho to the azo group on the 

ring opposite the boronic acid 

group destabilized diol binding 

to the E isomer. The E isomer 

also formed favorable hydrogen 

bonds to water that inhibited 

displacement by the diol. Both 

effects helped to boost the rela-

tive binding affinity for ethylene 

glycol binding to the Z versus E 

isomer to more than 20. They 

exploited this effect to create 

photoswitchable gels formed 

between four-arm amine-termi-

nated poly(ethylene glycol)s 

that had end groups of either 

azobenzene boronic acids or 

extended diols. —PDS

J. Am. Chem. Soc. 10.1021/

jacs 0c08551 (2020).

MACHINE LEARNING

Protein IR spectra from 
machine learning
Infrared (IR) absorption spec-

troscopy is among the most 

powerful tools used to under-

stand the atomic-level structure 

and the function of proteins. 

Theoretical interpretation of IR 

spectra generally depends on 

the ability to perform first-prin-

ciples simulations, which may 

be very costly. Machine learning 

(ML) has recently emerged as 

an alternative way to overcome 

the need for such calculations. 

Ye et al. propose a ML method 

based on a few key structural 

descriptors and ab initio data to 

predict amide I region IR spectra, 

which is rich in fingerprints of 

protein structure and dynamics. 

Their trained model was able 

to provide fast and accurate 

characterization of IR spectra for 

different proteins under varying 

conditions. —YS

J. Am. Chem. Soc. 142, 19071 (2020).

A bacterial colony resembling liquid 

crystal, in which fast-moving Pseudomonas 

aeruginosa cells are forced to align into 

“rosettes” and are overtaken by slow cells

MICROBIOLOGY

Slow pokes avoid 
gridlock

B
acterial colonies contain 

millions of cells yet show 

coordinated movement toward 

more favorable conditions at a 

colony’s margins. Species such 

as Pseudomonas aeruginosa contain 

external appendages called pili that 

grab the substrate and pull cells along. 

Meacock et al. found that mutants 

that had more pili and that could move 

faster were disadvantaged under 

crowded conditions. Theory developed 

from liquid crystal research shows that, 

when densely packed, particles tend 

to align. In a densely packed colony, 

slow bacterial cells overtake fast cells. 

This happens because when cells with 

differing orientations collide, the fast 

cells tend to spin vertically and become 

trapped in “rosettes.” This means that 

the trapped cells are left behind in the 

nutrient-poor and oxygen-depleted 

center of the colony. —CA  

Nat. Phys. 10.1038/s41567-020-01070-6 

(2020).
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