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a)A gene-silencing technique based on CRISPR can relieve pain in mice, according to a study. 

Although the therapy is still a long way from being used in humans, scientists say it is a 
promising approach for squelching chronic pain that lasts for months or years. Chronic pain is 
typically treated with opioids such as morphine, which can lead to addiction. 

“It’s a real challenge that the best drugs we have to treat pain give us another disease,” says 
Margarita Calvo, a pain physician at the Pontifical Catholic University of Chile in Santiago, who 
wasn’t involved in the research. That’s why the new technique is exciting, she says. 

Scientists are already evaluating CRISPR therapies that edit a person’s genome as treatments 
for blood diseases and some forms of hereditary blindness. The new version of CRISPR doesn’t 
edit genes directly — it stops them from being expressed — and so shouldn’t cause permanent 
changes, although it’s unclear how long its effects last for. 

Some studies estimate that a large proportion of the population in Europe and the United States 
— as high as 50% — experiences chronic pain. This pain can become debilitating over time by 
limiting a person’s activity and affecting their mental health. Despite the condition’s prevalence, 
few options exist for providing long-term relief without side effects. 

This plight inspired bioengineer Ana Moreno and colleagues at the University of California, 
San Diego, to seek an alternative. 

Pain registers with the brain when a stimulus — such as touching a scalding hot pan — 
triggers neurons to send an electrical signal through the nerves in the spinal cord and upwards to 
the brain. This happens when pore-like openings along the neuron — called ion channels — open 
and close to allow ions to pass through, which transmits a current along the nerve. With chronic 
pain, parts of this pathway can become hyperactive. 

Although there are many types of ion channel, studies have suggested that a sodium channel 
called Nav1.7 could play a central part in chronic pain. When people have mutations in the gene 
coding for this channel, they either experience extreme, constant pain, or can’t feel any pain at 
all. 

So Moreno and her team thought that they might be able to stop pain signals travelling to the 
brain by preventing neurons from producing Nav1.7. Chemists have been trying to block Nav1.7 
with small-molecule drugs and antibodies, but have struggled because these therapies also 
interact with structurally similar sodium channels in the body, causing side effects including 
numbness and poor coordination. But with CRISPR, which targets genes with precision, the 
researchers thought they might be able to hit Nav1.7 directly, without any off-target effects. 

The team started with a modified version of the Cas9 protein that’s normally part of the 
CRISPR gene-editing system. It could target, but not cut, the DNA sequence encoding Nav1.7. 
The researchers attached to the modified Cas9 a second, ‘repressor’ protein that stops the Nav1.7 
gene from being expressed. The researchers packaged this system in a small, inactive virus called 
an adeno-associated virus that could shuttle it into cells. 

They gave mice a spinal injection of the gene-silencing therapy, then tried to induce chronic 
pain by injecting the animals with chemotherapy drugs or inflammatory agents. These mice were 
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more tolerant of painful stimuli. And mice that were already suffering from chronic pain 
benefited from the therapy, the team showed. For instance, mice that received doses of 
chemotherapy became highly sensitive to pain, but lost that sensitivity after a single injection of 
the gene therapy. The results were published in Science Translational Medicine on 10 March. 

The pain relief seemed to last, in some cases, for as long as 44 weeks after the injection. 
“That’s quite remarkable,” says Sulayman Dib-Hajj, a neuroscientist at Yale University in New 
Haven, Connecticut. 

Importantly, says Calvo, the treatment seems to have knocked down expression of Nav1.7 
without shutting down other sodium channels — the mice didn’t lose any sensations apart from 
pain. 

Despite their excitement, scientists caution that these results are still preliminary, and need to 
be translated to humans. “It gives us hope” for treating chronic pain in humans, says Dib-Hajj, 
“but more work needs to be done.” 

Moreno is now chief executive of Navega Therapeutics in San Diego, which plans to continue 
developing the treatment with the hope of one day trialling it in humans. 
 

(  : Nature 591:359 (2021), ) 
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   It has been 30 years since David Strachan first reported the association between larger 
household size and decreased allergic disease, leading to the so called hygiene hypothesis. The 
ensuing decades have provided compelling evidence that diminished microbial exposure during 
early life is a risk factor for allergic disease, and that this association is likely to be mediated by 
changes in the human microbiome. More recently, it has been proposed that losses of specific 
bacterial species from our ancestral microbiota may be relevant to the increase in immune related 
diseases; and that depletion in the compositional and functional diversity of the gut microbiome 
may be in part linked to a decrease in dietary fiber intake. The maternal gut microbiome during 
pregnancy plays an important role in stimulating fetal immune development; and cord blood 
immune phenotype at birth is associated with subsequent allergy. To date, however, no human 
study has employed culture-independent techniques to investigate the relationship between 
maternal gut microbiota during pregnancy and subsequent allergic disease among offspring. 
   The commensal genus Prevotella is substantially less abundant in westernized populations 
than in traditional, nonindustrial communities. Prevotella are gram negative anaerobes that 
ferment dietary fiber to produce the short chain fatty acid (SCFA) acetate. SCFAs have potent 
anti-inflammatory effects, in part by promoting the development of IL-10 producing regulatory T 
cells. In pregnant mice, acetate produced by gut microbiota can cross the placenta and attenuate 
postnatal allergic responses in the offspring. Prevotella also metabolize dietary fiber and fat to 
produce succinate, which stimulates innate immune cell development, migration and function. In 
addition, Prevotella produces endotoxins, which influence fetal immune development and 
allergic outcomes via Toll-like receptor 4-dependent pathways. Thus, it is plausible that low 
maternal carriage of Prevotella during pregnancy may be causally related to dysregulated 
immune development and high rates of allergic disease among children in westernized 
populations. 
   The aim of this study was to investigate the relationship between early life exposures, 
including maternal diet and household size, maternal and infant gut microbiota, and the risk of 
allergic disease during infancy. We hypothesized that greater maternal intake of dietary fiber 
during pregnancy is associated with decreased allergic disease in the offspring and that this 
association is mediated by SCFA producing gut organisms, in particular Prevotella. 
   We show in an Australian prebirth cohort, that larger household size predicts maternal 
carriage of P. copri during pregnancy, which in turn strongly associates with protection against 
food allergy in the offspring. 
 

Nature Communications 11:1452 (2020),  
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