
Topic: Life Science 
Mode of presentation: Oral 
Academic status: PhD student 

Title: 
 
In vivo T regulatory cell regulation during Human Rhinovirus infection 
 
Authors:  

Kirstin Jansen1, Oliver F. Wirz1, Ge Tan1,2, Willem van de Veen1, David Mirer1 Sebastian L. 
Johnston3, Nikolaos G. Papadopoulos4, Cezmi A. Akdis1,5,  Kari C. Nadeau6,7, Mübeccel Akdis1. 

Affiliations: 

1 Swiss Institute of Allergy and Asthma Research (SIAF), University of Zurich, Davos, Switzerland.  2 
Functional genomics Centre Zurich, ETH Zurich, Zurich, Switzerland.  3 Airway Disease Infection 
Section, National Heart and Lung Institute, Imperial College London, United Kingdom. 4 Allergy 
Department, Second Pediatric Clinic, University of Athens, Athens, Greece. 5 Christine Kühne – 
Center for Allergy Research and Education (CK-CARE), Davos, Switzerland. 6 Department of 
Medicine, Stanford University School of Medicine, Stanford, CA, USA. 7 Sean N. Parker Center for 
Allergy & Asthma Research, Stanford University School of Medicine, Stanford, CA, USA 

Text: 

Rationale: Respiratory infections with human rhinoviruses (HRV) are strongly associated with asthma 
exacerbations and pose a severe health risk for allergic individuals. How HRV infections and chronic 
allergic diseases are linked, and which role HRV plays in the breaking of allergen-specific tolerance is 
unknown. T regulatory cells (Tregs) play an important role in the induction and maintenance of 
immune tolerance. Therefore, the aim of this study is to investigate the effects of HRV on Tregs during 
asthma exacerbations. Methods: Healthy and asthmatic individuals were experimentally infected with 
HRV16 in vivo. Peripheral blood mononuclear cells (PBMCs) were obtained before infection and three 
days after infection. Tregs were sorted from the PBMCs according to their flow cytometric profile 
CD4+CD3+CD25+CD49d-CD127- and were analyzed with next generation sequencing. Results: We 
have found that on baseline there is a clear difference in Tregs from asthmatics compared to healthy 
individuals. Tregs from asthmatics show a more Th2 type profile with increased expression of IL13, 
IL4, IL5, PTGDR2 and reduced FOXP3. Three days after intranasal infection with RV16 in both 
asthmatics and healthy individuals an antiviral response is induced in T regulatory cells, including 
upregulation of MX1, STAT1, IFI44L, IRF7/9, OAS3. In healthy individuals there is an additional 
upregulation of FOS and JUN, and the suppressor molecule SOCS3, while this was not altered or 
even down regulated in asthmatics. Furthermore, in healthy individuals CCL5 was downregulated, 
while unchanged in asthmatics. Conclusion: Tregs from healthy and asthmatic individuals show an 
anti-viral response after RV infection. However there are clear differences between healthy and 
asthmatic individuals, upon baseline and in response to rhinovirus infection. These differences in 
response might affect Treg functions, level of inflammation, chronicity and viral clearance. These data 
suggest that Treg functions might be altered or impaired during HRV infections, which may contribute 
to asthma exacerbations. 


