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involved in developing small-molecule drugs that could mimic ES-62 
and serve as potential therapeutics. The University of Strathclyde 
recently secured a licensing agreement with the US-based company 
Vimelea Therapeutics (“vimelea” means “parasite” in Swahili), which 
will aim to develop drug candidates for cutaneous lupus, he says. 
“That’s just taken off in the last few months.”

Other groups have zeroed in on compounds secreted by Helig-
mosomoides polygyrus bakeri, an intestinal parasite of rodents. 
One international team recently found that mashed-up H. polygy-
rus larvae dampened the activity of various immune cell types in 
vitro. Using a series of assays including heat inactivation and chro-
matography to identify active ingredients in the mixture, research-
ers picked out the enzyme glutamate dehydrogenase as one pro-
tein that could be responsible for some of the worm juice’s effects. 
Intranasal treatment with this molecule suppressed allergic airway 
inflammation in mice, the researchers report in their paper, and 
could perhaps be used as the basis for an anti-inflammatory thera-
peutic for asthma or related conditions in the future.8

Additional H. polygyrus peptides include Hp-ARI, which 
blocks certain inflammatory pathways by neutralizing the cyto-
kine IL-33, and Hp-TGM, which mimics the mammalian protein 
TGF-β and which Maizels and colleagues found to activate a path-
way that upregulates Tregs. “That’s turned into a really fascinat-
ing story,” Maizels says, noting that the protein contains several 
mystery structures in addition to the TGF-β–mimicking part that 
the team thinks might be involved in determining where Hp-TGM 
goes. “So it has both an address and a message, if you like.” The 
therapeutic potential of Hp-TGM is still unclear, however. Maizels 
and colleagues reported last year that it failed to prevent develop-
ment of severe inflammation in a mouse model of multiple sclerosis 
when administered by injection into the animals’ bellies.9

For groups less focused on specific molecules or mechanisms, 
there’s also the brute force approach to identifying promising 
worm-derived drugs. Loukas is doing this for the secretome of A. 
caninum: his team recently made recombinant versions of all 100 
or so proteins they identified a decade ago and have been system-
atically testing them in a mouse model of IBD. “There’s a whole 
bunch of proteins that got a [check mark] in that screen, and some 
of them were things we might never have thought about before-
hand,” says Loukas, who recently cofounded the startup Macrobi-
ome Therapeutics to further his helminth-therapy work. (A previ-
ous startup Loukas cofounded, Paragen Bio, closed down last year.) 
“Now we’re trying to put together a preclinical program to assess 
those proteins in much greater depth,” he says, “and see which ones 
really are potentially drug-like and which ones will not be suitable.” 
He’s continuing to document worm secretions, too—a recent study 
identified nearly 200 proteins from N. americanus.10

Harnett says researchers may well discover more interest-
ing worm-derived compounds in the future. “Any parasitic 
worm that you look at secretes a number of anti-inflamma-
tory molecules,” he says. “Many species have yet to be exam-
ined, so it’s possible that there’s a lot of treasures we didn’t 
come across yet.” ©
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ANTIBODY RESPONSES
Helminth infection may trigger B cells to 
produce IgG4, an antibody suggested to be 
involved in anti-inflammatory responses.

ALLERGY ASSOCIATIONS
A protein produced by H. polygyrus  
called Hp-ARI may neutralize cytokines  
such as IL-33 that are associated with  
allergy-related inflammation.
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BLOCKING INFLAMMATION
A protein called ES-62, released by 
Acanthocheilonema viteae, may inhibit  
the release of inflammatory cytokines  
such as IL-12 from dendritic cells and  
T helper cells.

PROMOTING CALM
ES-62 also induces 
regulatory B cells to 
produce IL-10, reining in 
inflammatory pathways.

REGULATORY T CELLS
Hp-TGM, a molecule 
secreted by Heligmosomoides 
polygyrus, mimics mammalian 
TGF-β and can upregulate 
regulatory T cells, which 
dampen inflammation.

GUT GUESTS
Scientists are only just beginning to understand how parasitic 
helminth worms inhabiting the mammalian intestine and other 
tissues manipulate their hosts. In at least some cases, helminths 
may help dampen inflammation, and researchers are pursuing  
new therapies for autoimmune and inflammatory conditions 
that tap into worm-mediated signaling. A selection of the 
species—some of which infect animals other than humans— 
and proposed mechanisms, based mainly on in vitro  
and animal studies, are illustrated below.

WORM PRODUCTS
Helminths release hundreds 
of different molecules, some 
of which are packaged into 
extracellular vesicles that may 
be taken up by host cells.

GUT BARRIER
Infection with Trichuris 
trichiura may stimulate CD4+ 

T cells to produce cytokines 
such as IL-22 associated  
with mucin production  
and gut wall protection.

MICROBIAL INTERACTIONS
Several worm species are 
associated with altered 
microbiome compositions.
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MOLECULAR FOUNDRY 
Some of the molecules 
secreted by N. americanus 
have shown promise 
in mouse models of 
inflammatory bowel disease.
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