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Title of the project:    
Exploring the factors determining the successful therapeutic vaccination against chronic hepatitis B  
 
Helmholtz Centre and institute:  
Institute of Virology, Helmholtz Munich 
 
Project leader: 
Prof. Ulrike Protzer, MD; Dr. Anna Kosinska, PhD 
 
 Contact Information of Project Supervisor: (Email, telephone) 
ulrike.protzer@helmholtz-munich.de; +49 89 4140 6821/6886.  
 
Web-address:  
https://www.helmholtz-munich.de/en/viro  
 
Department: (at the Helmholtz centre or Institute) 
Center for Molecular Health 
 
Programme Coordinator (Email, telephone and telefax) 
Kathrin Zahr 
Helmholtz Center Munich 
Phone: +49 3187 3149 
Email: kathrin.zahr@helmholtz-muenchen.de 
 
Description of the project (max. 1 page): 
 

More than 250 million people worldwide have a chronic infection with the hepatitis B virus 
(HBV). The infection causes a chronic inflammatory liver disease (hepatitis B) and put those 
affected at risk to develop liver cirrhosis and liver cancer. According to recent data, 1.1 
million humans die from the consequences of a chronic hepatitis B per year. Therefore, the 
World Health Organization (WHO) committed to eliminating viral hepatitis as a public health 
threat by 2030. 

Current antiviral treatments with nucleos(t)ide analogues effectively suppress hepatitis B 
virus (HBV) replication. However, the treatment does not affect the virus persistence form, 
HBVcccDNA, and has to be applied long-term. Only around 0.5% of chronic hepatitis B 
patients per year reach a cure which is associated with a virus-specific antibody and CD4+ 
and CD8+ T-cell response. To achieve an HBV cure in a larger group of patients, restoration 
of virus-specific immunity seems to be essential. 
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It is well-documented that adaptive immunity against the virus is essential for efficient HBV 
control. Consequently, therapeutic vaccination that can induce strong anti-HBV immunity 
represents a promising strategy treat patients with chronic hepatitis B and cure HBV. 
However, to date, therapeutic hepatitis B vaccines have demonstrated only limited success 
in clinical trials, implying that these strategies need further improvement.  

Previously, our laboratory has developed the heterologous prime-boost vaccine TherVacB, 
employing a protein-prime with particulate hepatitis B S (HBsAg) and core antigens (HBcAg) 
and a vector-boost with recombinant modified vaccinia virus Ankara (MVA) expressing 
various HBV antigens. In preclinical animal models of persistent HBV infection, TherVacB was 
able to induce strong HBV-specific immune responses and led to long-term immune control 
and finally elimination of HBV. These encouraging results of TherVacB obtained in preclinical 
models have already initiated its translation into phase 1 clinical trials.  

The focus of this project will be to improve our understanding of the factors determining 
efficacy of therapeutic vaccination. Our prior experiments indicate an important role of CD4 
T cells during the priming phases of TherVacB to achieve therapeutic effects. Using 
preclinical mouse models as well as well as healthy volunteer and patient-derived 
lymphocytes, we therefore plan to perform extensive transcriptome and cytokine profiling 
analyses of CD4 T cells induced by TherVacB to investigate molecular mechanisms and key 
cellular components that effectively activate CD4 T cells and determine the success of 
therapeutic vaccination. Understanding of the underlying mechanisms contributing to the 
vaccine success from this project will help to rationally improve and optimize the 
performance of TherVacB in chronic hepatitis B patients. 

 
Description of existing or sought Chinese collaboration partner institute (max. half page): 
 
We established a collaboration with Prof. Yuchen XIA, PhD, Director Institute of Medical 
Virology, Wuhan University, School of Basic Medical Sciences, and Profs. Jia Liu and Xin 
Zheng, Director Department of Infectious Diseases, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan, on the control of hepatitis B virus 
by cytokines and immune cells. During Yuchen XIA’s time at Helmholtz Munich and 
thereafter at the NIH, USA, a number of common studies have been published.  
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Required qualification of the post-doc: 
 
• PhD in Virology or Virus Immunology 
• A track record in vaccination research and / or virus-host-interaction is expected 
• Experience with animal experiments, handling of primary immune cells, multicolour 

flow cytometry and ideally single-cell analysis via NGS is expected 
• Additional skills in molecular biology and bioinformatics are of advantage 
• Language requirement: fluent communication and good writing skills in English 
• Experience in writing scientific publications in English 

 


