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Media release, March 15, 2023 
 
New targeting opportunities discovered against canine distemper virus 

 

The highly contagious canine distemper virus is dangerous to dogs and wild life animals. It 

is also closely related to the equally highly contagious measles virus. Researchers at the 

University of Bern and the Zurich University of Applied Sciences have now for the first time 

determined the structure of the canine distemper virus "docking protein" and depicted it at 

molecular level. This lays the ground to develop novel therapies for a better management of 

the diseases induced by CDV and related viruses, such as the measles virus. 

 

Measles virus and canine distemper virus (CDV) belong to the genus Morbillivirus. Both infectious 

pathogens are highly contagious RNA viruses surrounded by an envelope on which their "docking 

proteins" protrude - similar to the spike protein in coronavirus. Both viruses induce respiratory 

infections as well as deadly encephalitis, although high incidence of brain infections is unique to 

CDV. Despite the availability of an efficient vaccine, measles still kills more than 100,000 people 

each year. Canine distemper virus, for its part, causes large epidemics, especially in wild life 

animals, including endangered species such as certain tiger species. There is also a high risk of 

spillover to other animal species - in countries associated with suboptimal vaccine coverage, the 

virus can severely affect dogs. 

 

No antiviral drug currently approved 

For measles, antivirals would act as an attractive complement to vaccination campaigns. And for 

CDV, antiviral drugs may support disease management in susceptible endangered species that are 

in captivity, e.g., Pandas. However, no antiviral morbillivirus drug is currently approved. To develop 

effective antiviral drugs, a better understanding of the structure of the measles and canine 

distemper viruses and the mechanisms that allow them to enter human and animal cells is needed. 

Researchers led by Dimitrios Fotiadis of the Institute of Biochemistry and Molecular Medicine 

(IBMM) of the Medical Faculty of the University of Bern and Philippe Plattet of the Division of 

Neurological Sciences of the Vetsuisse Faculty of the University of Bern have now succeeded for 

the first time in determining the structure of the "docking protein" of the canine distemper virus and 

depicting it at molecular level. These findings make it possible to develop "tailor-made" active 

substances against the "docking protein" that prevent the virus from entering host cells. The study 

was published in the journal Proceedings of the National Academy of Science USA. 

 

Targeted blocking of the "docking protein” 

The mechanism by which measles and canine distemper viruses enter cells relies on two proteins 

on the viral envelope: a "docking protein" (also called H-protein) and a "fusion protein" (F-protein). 
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Based on previous research, it is assumed that upon interaction with a host cell receptor, the H-

protein transmits a signal that will activate the F-protein. This results in a fusion of the viral 

envelope with the host cell membrane. In this process, a so-called fusion pore is formed, which 

enables the injection of the viral genome into the host cell. Now, the team led by Dimitrios Fotiadis 

and Philippe Plattet, together with researchers from the Zurich University of Applied Sciences 

(ZHAW), have been able to determine the structure of this H-protein for the first time using cryo-

electron microscopy (cryo-EM) and map it at molecular level. In cryo-electron microscopy, 

biological samples are imaged at cryogenic temperatures (around -180 °C) and magnified by 

100,000 times. This revealed that the protein is characterized by three main domains (heads, neck 

and stalk) that form a "Y." "The fact that we were able to determine the structure represents a big 

leap forward. This now allows us to understand how the different subdomains spatially organize 

with each other - and provides us with a valuable blueprint to develop next-generation antiviral 

drugs that block the 'docking protein'", says Dimitrios Fotiadis. 

 

Novel therapeutic approaches 

"Simultaneously blocking the cell entry process in distemper and measles virus with several 

different neutralizing molecules is a promising antiviral strategy", explains Philippe Plattet. 

Currently, researchers from the Plattet and Fotiadis consortium and the University of Marseille 

have successfully identified antibodies that neutralize CDV in a highly effective manner. In further 

research, the recently established cryo-EM platform at the University of Bern will provide useful 

services: structural studies for CDV and related viruses can now be extended and accelerated, for 

example to determine the structures of the H-proteins of measles and distemper viruses when 

bound to neutralizing antibodies. "Thanks to the viral structures determined by cryo-EM, we can 

develop and improve antiviral drugs using so-called structure-based drug design", says Fotiadis. 

 

This study was funded by a Sinergia from the Swiss National Science Foundation, a funding 

apparatus to promote collaborative and interdisciplinary breakthrough research. 

 

Publication details: 

David Kalbermatter, Jean-Marc Jeckelmann, Marianne Wyss, Neeta Shrestha, Dimanthi Pliatsika, 

Rainer Riedl, Thomas Lemmin, Philippe Plattet and Dimitrios Fotiadis: Structure and 

supramolecular organization of the canine distemper virus attachment glycoprotein. Proc. Natl. 

Acad. Sci. USA, January 30, 2023. https://doi.org/10.1073/pnas.2208866120 

DOI: 10.1073/pnas.2208866120 

 

Contacts: 

Prof. Dr. Dimitrios Fotiads  

Institute of Biochemistry and Molecular Medicine, Faculty of Medicine, University of Bern 

Phone: +41 31 684 41 03 

E-Mail: dimitrios.fotiadis@unibe.ch  

 

Prof. Dr. Philippe Plattet 

Division of Neurological Sciences, Vetsuisse Faculty, University of Bern 

Phone: +41 31 684 25 09 

E-Mail: philippe.plattet@unibe.ch  

 

Please see the following page for further information. 
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The Institute of Biochemistry and Molecular Medicine (IBMM) of the Faculty of Medicine. 

Research at the Institute of Biochemistry and Molecular Medicine (IBMM) of the Medical Faculty of 

the University of Bern focuses on the structure, function and pharmacology of membrane proteins 

such as transporters, ion channels and membrane receptors. A strong emphasis is put on the roles 

of these membrane proteins in human disease. At the IBMM, chemical synthesis, chemical 

biology/analytics are combined with electrophysiology, structural biology and computational 

biology. Both, human ex vivo and genetically modified mouse models serve to study specific 

membrane proteins in various diseases such as cancer, cardiac disorder, preeclampsia and 

neuropsychiatric disorders. 

Further information 

 

The Division of Neurological Sciences of the Vetsuisse Faculty 

Researchers at the Division of Neurological Sciences study the pathogenesis of neuroinfectious 

and allergic diseases in animals, contribute to the surveillance of neurological diseases and 

develop new therapeutic strategies. 

Further information 

 

Cryo-electron microscopy at the University of Bern 

The newly established cryo-EM platform at the University of Bern plays a special role in the present 

study. Recent developments in cryo-EM have moved molecular biology and biochemistry into a 

new era and made the visualization of molecular complexes and machineries possible. This 

method was acknowledged and honored in the year 2017 by the Nobel Prize in Chemistry. 

At the University of Bern, various groups work with cryo-EM, including at the IBMM or the Institute 

of Anatomy. 

 

 

 

https://www.ibmm.unibe.ch/
https://www.neurologicalsciences.ch/
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