
 

Team develops nanobody technology against
liver inflammation

December 8 2023, by Koen Stein
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Panx1-targeting nanobodies interact with the NLRP3 inflammatory cascade in
acetaminophen-overdosed mice. a Overview of the NLRP3 signaling cascade in
acetaminophen (APAP)-induced hepatotoxicity. Overdosing mice with APAP
triggers oxidative metabolization catalyzed by cytochrome (CYP) P450 enzymes
in hepatocytes. Associated-NAPQI formation causes necrosis, which triggers a
Panx1-mediated inflammatory response in the liver. The opening of Panx1
channels leads to extracellular ATP release underlying NLRP3-mediated
maturation of IL-1β. b Adult mice were overdosed with APAP (300 mg/kg) or
kept untreated (UTC). After 2 h, some mice were additionally administered
either nanobody (Nb1, Nb3, Nb9 or non-targeting Nb (10 mg/kg)) or N
-acetylcysteine (NAC) (200 mg/kg). Sampling was performed 24 h after APAP
overdosing. Hepatic protein levels of CYP2E1, Panx1, NLRP3, pro-caspase-1
and IL-1β were assessed by immunoblot analysis. Protein levels were normalized
against the total protein content and expressed as relative alteration compared to
APAP mice (n = 4 (UTC and APAP) or n = 12 (Nb1, Nb3, Nb9, non-targeting
Nb and NAC) animals per group). All data was analyzed by unpaired t-tests with
Welch’s correction or parametric 1-way analysis of variance followed by post
hoc tests with Bonferroni’s correction. Data were expressed as means ± S.D.
Credit: Journal of Nanobiotechnology (2023). DOI:
10.1186/s12951-023-02137-1

Mathieu Vinken, a professor in the In Vitro Toxicology and Dermato-
cosmetology (IVTD) lab at the Vrije Universiteit Brussel, and doctoral
student Raf Van Campenhout have developed a technique based on
nanobody technology to prevent liver inflammation.

Nanobodies, or single-domain antibodies, are fragments of antibodies
that can selectively bind to a specific antigen. Because they are simple to
produce and react in very specific ways, they are often used in various
biotechnological, therapeutic and, diagnostic applications.
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"During a previous research project financed by an ERC Starting Grant,
my team discovered that a specific type of molecule, pannexins, played
an important role in certain inflammatory diseases," says Vinken.

"Pannexins are tube-like molecules found in the cell membrane. In a
healthy state, these tubes are closed, but when diseased, they open,
allowing substances through, leading to inflammation and, eventually,
cell death. By using nanobodies, the opening of these pannexin tubes is
suppressed, interrupting the inflammatory reaction."

Vinken is working with Professor Nick Devoogdt and postdoc Timo De
Groof from the Molecular Imaging and Therapy research group at VUB.
Devoogdt and De Groof specialize in creating and visualizing
nanobodies.

"VUB has a long tradition of research into nanobodies," says Devoogdt.
"This tradition began with Professor Raymond Hamers. In 1989, with his
wife, Cécile Casterman, and Serge Muyldermans, he discovered that
camel blood contained a smaller sort of antibody. The discovery led to
several spin-offs and various innovative therapeutic techniques."

"Through the work of Mathieu Vinken, we have discovered another
promising research direction. Specifically, we have been able to show
that nanobody technology works much better in the event of paracetamol
overdose than the current remedy using acetylcysteine."

"Nanobodies close pannexins with unprecedented efficiency," says
Vinken. Until now, research has been conducted in vitro and on a mouse
model. In the next step, a clinical study will investigate possible side
effects.

The potential of pannexin-specific nanobodies to treat more complex
disease states in combination with other agents will eventually be
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investigated. The findings were published in the Journal of
Nanobiotechnology. The team has also filed a patent application with a
view to further (commercial) development of the technology and
attracting investors or business partners for collaboration.

  More information: Raf Van Campenhout et al, Nanobody-based
pannexin1 channel inhibitors reduce inflammation in acute liver injury, 
Journal of Nanobiotechnology (2023). DOI:
10.1186/s12951-023-02137-1
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