
 
Technology Offer: P1400116 

Lipocalins as new tools for improved 
therapy and diagnosis of allergy 
The present invention relates to the use of human Lipocalin-2 (LCN-2) to enhance 
the efficacy of Specific Allergen Immunotherapy (SIT or AIT). Loading LCN-2 with 
siderophores complexed with iron enables improved allergy therapy. Further-
more, LCN-2 is presented as a biomarker for allergy diagnosis and for monitoring 
of SIT. Hence, using LCN-2 as a biomarker and a therapeutic allows improved pa-
tient selection followed by SIT with higher efficacy. 

Background 
20% of the population suffers from allergic rhinitis, der-
matitis or asthma up to anaphylactic shock. Allergies are 
characterized by a T-helper-cell-2-type (Th2) immune 
response. Many pollen, fungi and dander allergens 
belong to the lipocalin family. The only causative treat-
ment against allergies is Specific Allergen Immuno-
therapy (SIT). In SIT, increasing doses of the specific 
allergen are applied via sublingual or subcutaneous 
route leading to tolerance in the patients that respond to 
therapy. Currently, there are two main handicaps with 
SIT:  

- Reliable biomarkers for better patient selection and 
for monitoring the success of SIT are missing 

- SIT has to be done by daily, weekly or monthly 
treatments over several years to counterbalance Th2  

Technology 
The present invention addresses the above mentioned 
medical needs and introduces human Lipocalin-2 
(LCN-2) as an allergy biomarker and improved thera-
peutic.  

LCN-2 harbors immunomodulatory functions especially 
at the sites where allergens are encountered, such as 
the alveoles of the lung. In allergic patients LCN-2 levels 
were found significantly suppressed, whereas levels are 
increased in SIT. Hence, LCN-2 levels in body fluids 
determine sensitization state and progress of SIT in 
allergic patients.  

In addition, LCN-2 could be used as an efficient thera-
peutic for allergies when applied together with sidero-
phores and iron. Most lipocalins or lipocalin-like aller-
gens currently used for SIT are given irrespective of the 
loading state of their intramolecular pocket. But defined 
loading of this pocket is crucial as it leads to non-
allergenicity of lipocalin allergens, what can be deduced 
from reduced Th2 skewing potential. The fill of the 
pocket can be achieved preferentially with Sidero-
phores complexed with Iron molecules. Siderophores 
and iron are approved for clinical application and can be 
applied safely. An improved SIT regime would therefore 
include a loading step of the lipocalin-allergen with si-
derophores and iron before administration to the allergic 
patient by the subcutaneous or sublingual route.  

 
 

Figure: View into a lipocalin pocket of the major birch pollen allergen Bet v 1. It 

binds with high affinity a siderophore (green and purple) that bind iron (grey ball). 

 
Benefits 
̶ Better patient selection before SIT 
̶ Improved success of SIT by counterbalancing Th2 

immunity and avoidance of Th2 adjuvants 
̶ Therapy monitoring during SIT 
̶ Higher reliability and efficacy of SIT 

Patent status 

EP patent pending; PCT application in preparation  
  
Development status 
Proof of Concept in vitro with patients´sera 
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Cooperation options  
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