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Research in Graublnden

Understanding allergies better
The Role of Phenylalanine in the Immune System

Allergies do not arise simply because the

immune system reacts too strongly. What
matters is how precisely immune cells re-
spond to stimuli and what happens when
this balance is disturbed. In Davos, at the
Swiss Institute of Allergy and Asthma Re-
search SIAF, researchers are investigating
this question. A key aspect is cellular me-

tabolism. Immune cells need energy to

become active, to multiply and to trigger

The researchers behind the discovery: Abhijeet Kulkarni and inflammation. The way they generate this
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energy directly shapes their behaviour. The
research group led by Milena Sokolowska examines how metabolic processes regulate immune re-

sponses. This field is known as immunometabolism.

A recent study focuses on the amino acid L-phenylalanine. It is essential for humans, which means
the body cannot produce it and must obtain it through food. For a long time, it was mainly seen as
a building block of proteins. Today it is clear that it also influences how cells function. The study was
largely carried out by Abhijeet Kulkarni and Nino Stocker together with other scientists in Davos,
Zurich, Spain, France and Poland. They showed that phenylalanine directly affects the activity of
specific immune cells known as T helper 2 cells. These cells play an important role in allergies be-
cause they promote inflammation and contribute to typical symptoms.

When increased amounts of phenylalanine enter these cells, their energy balance changes markedly.
Certain pathways of energy production become more active, while others recede. As a result, the
cells work more slowly, proliferate less and release fewer pro inflammatory signalling molecules. In
simple terms, phenylalanine acts like a brake on the development of allergic inflammation and also
influences the formation of new Th2 cells. At the same time, the results show that this mechanism
does not always function smoothly. People with severe allergies sometimes have elevated levels of
phenylalanine in their blood. What matters, however, is not only how much is present in the body,
but whether it is taken up by immune cells. This transport appears to be impaired in severe allergies.

If the regulatory effect within the cells is missing, pro inflammatory processes can continue to inten-

sify.
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The study highlights how closely metabolism and the immune system are linked. It also shows that
small molecules such as amino acids play a greater role than previously assumed. For research, this
opens up new perspectives. If these processes can be influenced in a targeted way, future therapies

may not only relieve symptoms but address the underlying causes of allergic reactions.
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20 Years of Academia Raetica
Since 2006, Academia Raetica has been promoting research, education and science in the canton
of Graublnden and beyond. Celebrate 20 years with us at “Graublnden forscht”, 6 and 7 Novem-

ber 2026 at the Congress Centre Davos. More information: www.gr-forscht.ch
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