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Herpesvirus gB Trimers
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INTRODUCTION
The computational design of prefusion-stabilized trimers of 
the herpesvirus glycoprotein B (gB) represents a significant 
advancement in our understanding of viral structure and 
immunogenicity. Glycoprotein B is a critical component of 
herpesvirus entry into host cells, and its stable form is essential 
for the development of effective vaccines and therapeutic 
strategies. The ability to design and stabilize these trimers in their 
prefusion conformation opens new avenues for research and 
potential applications in vaccine development. Herpesviruses, 
including herpes simplex virus (HSV) and cytomegalovirus 
(CMV), pose substantial public health challenges due to their 
prevalence and associated diseases. The entry of these viruses 
into host cells is mediated by a series of glycoproteins, with gB 
playing a pivotal role. This protein undergoes conformational 
changes during the viral entry process, transitioning from a 
prefusion to a postfusion state. The prefusion form is essential 
for eliciting robust immune responses, making its stabilization 
a key goal in vaccine design.

DESCRIPTION
Computational approaches have revolutionized the study of 
protein structures, allowing researchers to model and predict 
how specific mutations can stabilize proteins in desired 
conformations. In the case of herpesvirus gB, computational 
design tools enable the identification of amino acid 
substitutions that promote the stability of the prefusion form. 
By analyzing the existing structural data of gB and employing 
molecular dynamics simulations, researchers can explore how 
these mutations affect the protein’s stability and dynamics. 
One of the primary challenges in stabilizing gB trimers lies in 
maintaining the integrity of the prefusion conformation. The 
natural conformational changes that gB undergoes during 
viral entry can result in a loss of the prefusion form, which 
is less effective at eliciting immune responses. By utilizing 

computational methods, researchers can design mutations 
that enhance the stability of the prefusion form, thereby 
increasing the likelihood of eliciting neutralizing antibodies in 
vaccinated individuals. Recent studies have successfully applied 
computational design techniques to create stabilized gB trimers 
for various herpesviruses. These engineered proteins have 
shown promise in preclinical models, where they have been 
tested for their ability to elicit immune responses and protect 
against viral infections. The prefusion-stabilized gB trimers have 
demonstrated enhanced immunogenicity compared to their 
non-stabilized counterparts, indicating that the computational 
design approach can yield significant improvements in vaccine 
efficacy. Moreover, the prefusion-stabilized gB trimers can 
serve as valuable tools for elucidating the mechanisms of viral 
entry. Understanding how gB interacts with host cell receptors 
is crucial for developing antiviral strategies. The stabilized 
trimers can be used in structural studies, such as cryo-electron 
microscopy or X-ray crystallography, providing insights into the 
viral entry process at a molecular level. These studies can reveal 
how the conformational dynamics of gB influence its function 
and interactions with other viral proteins and host cell factors. 
The implications of this research extend beyond herpesviruses. 

CONCLUSION
In conclusion, the computational design of prefusion-
stabilized herpesvirus gB trimers represents a groundbreaking 
advancement in viral immunology and vaccine development. 
By harnessing computational tools to stabilize these critical 
glycoproteins, researchers are not only enhancing our 
understanding of herpesvirus entry but also paving the way for 
innovative vaccines that can provide better protection against 
viral infections. As research continues to evolve, the potential 
applications of these designed proteins could significantly 
impact public health and our ability to combat herpesvirus-
related diseases.


