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Das Schweizerische Institut für Allergie- und Asthmaforschung (SIAF) ist eine Abteilung der Stiftung Schweizerisches Forschungsinstitut 
für Hochgebirgsklima und Medizin Davos (SFI). Das Institut in seiner heutigen Form wurde von der Medizinischen Abteilung des SFI 1988 
gegründet. Seit daher konzentrieren sich die Forschungsarbeiten des SIAF auf die Mechanismen und die Entwicklung für verbesserte Diag-
nose- und Behandlungsmöglichkeiten von Allergien und Asthma. Das SIAF ist ein assoziiertes Institut der Universität Zürich und Mitglied der 
Life Science Zurich Graduate School.

1905  Tuberculosis Research Institute Davos
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1907  Physical-Meteorological Observatory Davos, C. Dorno
1922  Swiss Research Institute for High Altitude Climate and Tuberculosis
1922-1933  A. Loewy, High Altitude Physiology
1934-1937  F. Roulet, Chemistry of Mycobacterium Tuberculosis
1938-1954  W. Berblinger, Pathology of Tuberculosis
1954-1960  W. A. Vischer, Resistance to Mycobacterium Tuberculosis
1961  Swiss Research Institute for High Altitude Climate and Medicine
1961-1985  E. Sorkin, Neuroendocrine-Immune Interactions
1985-1987  H. Basedowsky, Neuroendocrine-Immune Interactions
1988  Swiss Insitute of Allergy and Asthma Research (SIAF)
1988-2006  K. Blaser, Mechanisms of Allergy and Asthma
2006-  C. A. Akdis, Mechanisms and novel methods for the diagnosis and treatment of                 
  Allergy and Asthma
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Die EAACI ist die weltgrösste Akademie für allergische Erkrankun-
gen und übernimmt eine wichtige Rolle in Bezug auf Wissenschaft, 
Weiterbildung, Kommunikation und Öffentlichkeitsarbeit. Dieses 
Jahr stand der jährlich stattfindende Kongress in Mailand auf dem 
Programm, an dem rund 8‘000 Wissenschaftler teilnahmen. Zu-
dem organisiert die EAACI in Zusammenarbeit mit dem SIAF und 
der CK-CARE AG die in Davos jährlich stattfindenden EAACI Davos 
Schools mit rund 100 jungen Teilnehmern. Ich war in den Jahren 
2008-2011 Vizepräsident der EAACI. 2011 wurde ich zum Präsi-
denten der Akademie gewählt. Meine Amtsperiode im Ausschuss 
dauert bis 2015. Dr. L. O‘Mahony ist Vorstandsmitglieder der Sekti-
on Immunologie. PD Dr. M. Akdis ist Mitglied des Herausgebergre-
mius und Prof. R. Crameri Associate Editor von Allergy, Hauptjour-
nal der EAACI. 

In den letzten 5 Jahren haben sich beachtliche Fortschritte in der 
Aufklärung der grundlegenden Mechanismen, welche zu allergi-
schen Erkrankungen führen, erzielen lassen. Nach wie vor besteht 
allerdings ein grosses Bedürfnis, das theoretische Wissen und die 
Alltagserfahrungen der Betroffenen und ihres Umfeldes zu vereinen. 
Das Allergieforschungsprojekt „CK-CARE Christine Kühne – Center 
for Allergy Research and Education“ wurde 2009 ins Leben gerufen 
mit dem Ziel, aus einer engen Zusammenarbeit exzellenter interna-
tionaler Forschungsgruppen heraus wissenschaftliche Erkenntnis-
se im Allergiebereich zu fördern und zugleich die entsprechende 
Ausbildung von Fachpersonen zu unterstützen und die Versorgung 
zugunsten der betroffenen Patienten zu verbessern. Das SIAF spielt 
in der CK-CARE eine tragende Rolle. 
In unserem Arbeitsbereich in der CK-CARE werden diejenigen Vor-
gänge erforscht, welche bei schweren Allergikern und Asthmati-
kern, die trotz therapeutische Behandlung nach dem modernsten 
Stand der Wissenschaft zur Entwicklung von Krankheitssymp-
tomen führen. Es wurden neue Moleküle identifiziert, welche die 
Funktion von einer speziellen Zelle steuern, die letztlich über die 
Entstehung und den Schweregrad einer Allergie entscheidet. De-
ren genauere Charakterisierung wird in Zukunft möglicherweise zu 
neuen Behandlungstherapien führen. Es wurde auch gezeigt, dass 
die abnorm hohe Durchlässigkeit der Epithelien bei Asthmatikern 
auf Störungen von Zell-Zell-Kontakten beruht. Diese sind mit Ent-
zündungsprozessen verbunden, die zu Umbauvorgängen im da-
runter liegenden Bindegewebe führen. Zudem hat die CK-CARE 
spezifische Projekte auf dem Gebiet von Asthma und schwerer 
Allergie sowie Immuntoleranz gegenüber Allergenen am SIAF un-
terstützt. 

Das Wort „Allergie“ kommt aus dem Altgriechischen und bedeutet 
Fremdreaktion, das heisst, dass das Immunsystem auf bestimmte 
und normalerweise harmlose Umweltstoffe viel zu intensiv reagiert. 
Diese Reaktion kann sich beispielsweise gegen Pollen, Kosmetika, 
Lebensmittel oder Insektengifte richten und kann so stark ablau-
fen, dass der Organismus dabei geschädigt wird: Atemprobleme, 
allergisches Asthma, Hautausschläge, Schleimhautreizungen, 
Durchfall, Erbrechen und viele weitere Symptome. Leider führen 
Allergien oft zu schweren gesundheitlichen Belastungen, welche 
die Lebensqualität von Betroffenen stark einschränken und auch 
das familiäre, gesellschaftliche und berufliche Umfeld stark belas-
ten kann. Die Prävalenz von allergischen Erkrankungen hat über 
die letzten Jahrzehnte rasant zugenommen. In industrialisierten 
Ländern sind rund 30% der Bevölkerung von Allergie-Krankheiten 
betroffen. Am Häufigsten Kinder und Jugendliche. Länder in einem 
ökonomisch-sozialen Aufschwung erfahren dieselbe Explosion 
der Allergie-Prävalenz. Weltweit zählt man bereits über 1 Mrd. Be-
troffene. Diese stetige Zunahme an allergischer Erkrankungen hat 
verschiedene Ursachen, die auch auf den modernen Lebensstil 
zurückzuführen sind. Dazu gehören unter anderem unsere Ernäh-
rung, unser Hygienestandard und die Belastung unserer Umwelt. 
Man geht davon aus, dass man bis im 2050 bereits mit 4 Mrd. 
Allergiebetroffenen weltweit rechnen muss. 

Es ist von enormer Wichtigkeit, dass sich die Forschung speziell 
der Verbesserung des  Gesundheitszustandes der Betroffenen 
widmet. Denn das hohe Auftreten von Allergien und Asthma geht 
mit einer hohen sozialen wie auch wirtschaftlichen Belastung der 
Gesellschaft einher. Die medizinischen Gesamtkosten allergischer 
Erkrankungen in industrialisierten Ländern liegen im Milliardenbe-
reich. Aus diesen Gründen werden dringend neue diagnostische, 
präventive und therapeutische Ansätze zur Behandlung von Aller-
gien benötigt. 

Die Allergieforschung am SIAF konzentriert sich auf die Untersu-
chung der immunologischen Grundlagen allergischer und asthma-
tischer Erkrankungen sowie allergischer Hautkrankheiten. Dabei 
stehen die zellulären, molekularen und biochemischen Vorgänge 
bei der Regulation der allergischen Immunreaktion und die Wirkung 
der aktivierten Immunzellen im Gewebe der betroffenen Organe 
im Mittelpunkt. In den letzten Jahren wurde der Zusammenhang 
zwischen den Vorgängen der Immunaktivierung und der Immun-
toleranz überzeugend belegt. Diese Vorgänge bieten einen Ansatz-
punkt für neue kurative und präventive Behandlungen. Um diese 
Behandlungen entwickeln zu können, muss das Verständnis der 
Mechanismen der Entzündungs- oder Toleranzentwicklung in aller-
gischen Erkrankungen verbessert werden. 

Die Forschung ist auf eine direkte Kooperation mit den Kliniken in 
Davos, der Universität Zürich und weiteren spezialisierten Instituten 
ausgelegt. Ausserdem ist das SIAF in das europäische Netzwerk 
nationaler Kompetenzzentren (Projekt GA2LEN: Global Allergy and 
Asthma European Network of Excellence), der Europäischen Aka-
demie für Allergologie und Klinischen Immunologie (EAACI) sowie 
der Amerikanischen Akademie für Allergie, Asthma und Immunolo-
gie (AAAAI) eingebunden. 
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deckung wird nun in klinischen Untersuchungen mit Kindern und 
für Studien zur individualisierten Medizin eingesetzt. 

- Es wurden 4 neue Moleküle identifiziert, die bei der Entwicklung 
von Ekzema in Allergiepatienten verantwortlich sind. Weiter wurden 
neue und vielversprechende Ansatzpunkte für die diagnostischen 
Kriterien und die Behandlung der schwerwiegenden Form von 
Neurodermitis definiert. 

- Erst kürzlich wurde eine neue Familie von Immunzellen identifi-
ziert, die innate lymphoid cells, kurz ILC, und 3 Hauptgruppen be-
schrieben. Der Typ 3 dieser ILC, kurz ILC3 ist  in der Abwehr der 
Schleimhaut und bei der Regeneration von geschädigtem lympha-
tischen Gewebe beteiligt. In dieser Studie konnten wir eine neue, 
stärker differenzierte Untergruppe dieser ILC3 bestimmen und ihre 
Merkmale und mögliche In-vivo-Funktionen beschreiben. 

Die folgenden Forschungsgebiete werden aktuell am SIAF bearbei-
tet und durch den Schweizerischen Nationalfonds, die CK-CARE 
AG, MeDALL, PREDICTA, ALLFUN, NANOASIT, das Swiss-Polish 
Kooperationsprogramm, Marie Curie, die Kommission für Techno-
logie und Innovation KTI sowie durch andere private Stiftungen und 
Firmen gefördert: 
- Signifikante Fortschritte haben wir bei der Entdeckung neuer 
Wechselwirkungen zwischen dem Wirt und den mikrobiellen Er-
regern gemacht. Unter anderem haben wir entdeckt, dass gewis-
se Bakterien Histamin sekretieren und mikrobielles Histamin den 
TLR-Signalweg in den dendritischen Zellen des Wirts beeinflusst. 
Histamin senkt die entzündliche Reaktion gegenüber mikrobieller 
Liganden über den Histamin-2-Rezeptor. 

- Das Projekt MeDALL „Mechanismen der Entstehung von Aller-
gien“ hat zum Ziel, die Gründe für die Allergie-Epidemie  zu  ver-
stehen,  damit  der Gesundheitszustand der europäischen Bevöl-
kerung verbessert werden kann und soll bahnbrechende Erkennt-
nisse betreffend Ursachen und Mechanismen von allergischen 
Erkrankungen eröffnen. Haben Umweltfaktoren Einfluss auf die 
Entwicklung von Allergien? Wenn ja, inwiefern tragen diese Fakto-
ren zur globalen Allergieepidemie bei?

- Das Projekt NANOASIT ist ein vom SNF im Rahmen der Euro-
päischen Initiative EuroNanoMed unterstütztes Forschungsprojekt 
und hat die Entwicklung neuartiger Vakzinierungskonzepte zur Be-
handlung allergischer Erkrankungen basierend auf Nano-Partikeln 
zum Ziel. Dafür werden wir neuartiger Vakzine entwickeln, welche 
die Fähigkeit besitzen, selektiv von dendritischen Zellen (DC) aufge-
nommen zu werden. Dazu werden wir aus Peptidbibliotheken sol-
che Peptide isolieren, die von dendritischen Zellen spezifisch auf-
genommen werden. Die gentechnologische Fusion dieser Peptide 
mit rekombinanten Allergenen wird es erlauben, DC-spezifische 
Vakzine zu entwickeln, die nach chemischer Kopplung mit Nano-
Partikeln subkutan injiziert werden, um einen lang anhaltenden 
Depot-Effekt zu erzielen.

- Die Hauptthese des Projektes PREDICTA besteht darin, dass wie-
derholte akute Vireninfektionen die angeborene, adaptive und/oder 

Seit 2009 konnten dank der Unterstützung durch die CK-CARE 25 
wissenschaftliche Mitarbeitende eingestellt und 25 akademische 
Gäste im Austauschprogramm aufgenommen werden, die an den 
folgenden Projekten gearbeitet und 52 Publikationen in namhaften 
Zeitschriften veröffentlicht haben: 

- Im Falle einer Allergie ist die Funktion des Epithels (äusserste Zell-
schicht von Haut, Nase oder Lunge) gestört und vermehrt durch-
lässig. Wir haben herausgefunden, dass die sogenannten Tight 
Junctions - kurz TJs – dafür verantwortlich zu sein scheinen. TJs 
sind schmale Bänder aus Proteinen, welche vereinfacht gesagt die 
Epithelzellen eng zusammenhalten und dadurch eine Barriere bil-
den. Die TJs verhindern ein Eindringen von Stoffen aus der Umwelt 
wie etwa Allergene, Pathogene, Schadstoffe und bakterielle Gifte. 
Defekte in den TJs stören diesen wichtigen Schutzmechanismus. 
Dank dieser Erkenntnisse können in Zukunft neue Massnahmen 
für die Prävention und Behandlung von Asthma entwickelt werden.

- Es wurde herausgefunden, dass die Durchlässigkeit der Barriere 
eine wichtige Rolle bei der Entwicklung von Asthma und Neuro-
dermitis spielt. Wir haben ein neues Konzept entwickelt, das eine 
neue Therapieform zum der Barrierefunktion ermöglicht und eine 
frühere Diagnose sowie die Entwicklung von neuen Biomarkern 
ermöglicht.

- Allergische Erkrankungen sind komplexe Krankheiten, die aus 
verschiedenen Krankheitsbilder/-varianten und verschiedenen Me-
chanismen unterliegenden Subtypen bestehen. Das grösste Pro-
blem bei der Verbesserung der Behandlung ist vermutlich das be-
grenzte Verständnis über die Mechanismen dieser Untergruppen 
der Erkrankung. Eine bessere Erkennung der Untergruppen könnte 
eine individualisierte Behandlung, also eine auf den Patienten zu-
geschnitte Therapie, die gezielt gegen die Mechanismen dieser Er-
krankungen gerichtet werden kann, ermöglichen. Damit kann man 
eine effektivere Behandlung erreichen und bessere Erfolge bei der 
Therapie der Patienten erzielen.

- Es wurden neue Labormethoden entwickelt, die mit nur 5ml Blut 
innerhalb von 45 Minuten zur Diagnose und Identifikation von Sub-
gruppen von Neurodermitis und schlimmer Asthmaschüben einge-
setzt wird. Dies führt zu einer individualisierten Medizin.
Zudem konnte erstmals gezeigt werden, dass gewisse B-Zellen, 
die sogenannten B-regulatorischen Zellen, im Mensch eine tragen-
de Rolle bei der Entwicklung von Allergentolleranz spielt. Diese Ent-



Bericht des Direktors

JAHRESBERICHT 2013

6

 

Solche Einladungen sind wichtig für die Verbreitung der erzielten 
Ergebnisse und für die internationale Akzeptanz der Forschung des 
Instituts. Bei 35 verschiedenen Sessionen hatten SIAF-Mitarbei-
tende den Vorsitz. Zusätzlich werden 45 wissenschaftliche Ämter 
in internationalen Gesellschaften durch Wissenschaftler des SIAFs 
besetzt. Desweiteren sind die Forscher des SIAF bei insgesamt 24 
internationalen Zeitschriften als Mitglieder der redaktionellen Komi-
tees tätig.

Klinische Dienstleistung
Das SIAF bietet den Davoser und allen weiteren interessierten Klini-
ken und praktizierenden Ärzten spezielle zelluläre immunologische 
Untersuchungen an. Mit Hilfe der durchfluss-zytometrischen Ana-
lyse (FACS Analyse) von Blut, bronchoalveolären Lavagen (BAL), 
aber auch weiteren Gewebsflüssigkeiten, werden die verschiede-
nen Immunzellen und Subpopulationen in ihrer Entwicklung, ihren 
Mengenverhältnissen und ihrem Aktivierungszustand gemessen. 
2013 wurden insgesamt 41 Blut- oder BAL-Analysen durchgeführt. 
Das SIAF bietet als einziges Institut im gesamten Kanton Graubün-
den Davoser und allen weiteren interessierten Kliniken und prakti-
zierenden Ärzten spezielle zelluläre immunologische Untersuchun-
gen an. Für die Durchführung dieser Untersuchungen besitzt das 
SIAF eine vom Gesundheitsamt Graubünden ausgestellte Bewilli-
gung zum Betreiben eines „Immunologischen Laboratoriums“ und 
ein vom Schweizerischen Zentrum für Qualitätskontrolle (CSCQ) 
erteiltes Zertifikat, das mit einer regelmässigen Kontrolle durch ein 
anerkanntes, externes Kontrollinstitut verbunden ist. 

Ausbildung und Lehrverpflichtungen
Eine wichtige Aufgabe erfüllt das SIAF in der Ausbildung von Stu-
dierenden sowie im Nachdiplomstudium. Gleichzeitig werden 
durch das SIAF Lehrverpflichtungen an der Universität Zürich er-
füllt. Diese bestehen aus verschiedenen Vorlesungsstunden im 
Rahmen der Biochemie am Biochemischen Institut. Zudem ist 
Prof. R. Crameri an der Blockvorlesung „Molekulargenetische 
Grundlagen der Immunologie“ der Universität Salzburg beteiligt. 
Prof. C. A. Akdis ist Fakultätsmitglied der Medizinischen Fakultät 
der Universität Zürich mit Promotionsrecht in der Mathematischen 
und Naturwissenschaftlichen Fakultät und Honorarprofessor an 
der Bezmialem Universität Istanbul. Prof. C. A. Akdis und PD Dr. M. 
Akdis haben zudem eine Honorarprofessur am Tungren Spital der 
Peking-Universität. 

Am SIAF werden zahlreiche Seminare und Workshops mit einge-
ladenen Referenten durchgeführt. Die Fortbildungsveranstaltungen 
sind im Vorlesungsverzeichnis der Universität Zürich aufgeführt und 
werden der obligatorischen Facharztweiterbildung angerechnet. 
Sie sind jeweils sehr gut besucht und vereinigen die Grundlagen-
forscher mit den Klinikern und praktizierenden Ärzten von Davos. 
Zudem organisiert das SIAF mit der EAACI und der CK-CARE die 
Winter School mit. 

Kongressorganisation 2014
Das World Immune Regulation Meeting fand vom 19. bis 22. März 
2014 bereits zum achten Mal im Kongresszentrum Davos statt. 
Heuer fand auch der Jahreskongress der Schweizerischen Gesell-

regulatorische Immunantwort so verändern, dass ein chronisches 
Entzündungsmuster entstehen kann. Diese Studie untersucht die 
Regulierung von Entzündungen durch akute Infektionen in Patien-
tenkohorten. Es sollen Strategien entwickelt werden, um die Pro-
gredienz/Persistenz von Krankheiten zu verzögern und/oder zu 
verhindern, indem man sich auf ursächliche oder spezifische Ele-
mente von Entzündungsabläufen fokussiert.

- Die allergen-spezifische Immunotherapie (SIT) wird seit mehr als 
einem Jahrhundert als desensibilisierende Therapie für allergische 
Krankheiten eingesetzt und ist die einzige kurative Behandlungs-
methode. Jedoch tragen die derzeitigen Allergen-SIT-Impfstoffe 
und die Behandlungsprotokolle Nachteile mit sich. Diese bezie-
hen sich auf den Inhalt des Impfstoffs, des Anwendungswegs, 
die lange Behandlungsdauer, Nebenwirkungen und teils auf eine 
eingeschränkte Wirksamkeit. Unser KTI-Projekt konzentriert sich in 
Zusammenarbeit mit zwei Industriepartnern auf ein neues diagnos-
tisches Verfahren, das mittels Biomarker den Erfolg der SIT doku-
mentiert und verbesserte und sicherere Ansätze für die zukünftige 
Prävention und Heilung allergischer Erkrankungen erarbeitet.

- Beim Projekt TEAM EPIC werden die Funktionsmechanismen von 
EPS (Extrazelluläre Polysaccaride von Bakterien), isoliert von Bifi-
dobacterium infantis, untersucht. Des Weiteren wird überprüft, was 
EPS für eine Aktivität innerhalb des Immunsystems bei In vitro- und 
In vivo-Modellen hat.  

- Seit dem Anfang beschäftigt sich das SIAF mit Pilzallergien, ein 
nach wie vor ungelöstes Problem. Die Europäische Kommissi-
on erkannte dieses Problem und bewilligte im Rahmen des 7th 
Framework Programms ein Grossprojekt unter dem Titel ALLFUN 
(Fungi in the setting of inflammation, allergy and autoimmune di-
seases: Translating basic science to clinical practices). In diesem 
Forschungsprojekt nimmt das SIAF eine führende Rolle ein. Dies 
erlaubt uns, während der nächsten Jahre diese Forschungsrich-
tung zu verstärken.

Das vergleichsweise kleine SIAF hat über 760 Fachbeiträge ver-
öffentlicht und gehört zu den meistzitierten Instituten weltweit. Die 
vom SIAF publizierten Artikel wurden über 30‘000 Mal zitiert. Das 
Institut gehört mit seinen rund 45 Mitarbeitern (im Vergleich zu Uni-
versitäten mit Tausenden von Forschern) weltweit zu den Besten 
bezüglich Anzahl Mitarbeiter oder Zitierung geteilt durch Budget. 
In den letzten Jahren konnte eine signifikante Erhöhung der Anzahl 
Zitierungen erreicht werden. Es ist eine international bekannte Aus-
bildungsstätte für Doktoranden und Habilitanden. 

2013 wurden 55 wissenschaftliche Arbeiten publiziert. 51 wurden 
in begutachteten internationalen Fachzeitschriften mit “Impact Fac-
tor” veröffentlicht. Davon sind 17 Artikel dank der Unterstützung 
der CK-CARE AG publiziert worden. 2013 erreichte das SIAF einen 
Gesamtwert des “Impact Factors” von 287.028 und einen Durch-
schnitt von 6.675 Punkte. Die neusten Ergebnisse wurden zudem 
in 56 Abstracts an verschiedenen Fachtagungen mitgeteilt. Unsere 
Mitarbeitende wurden zu 93 verschiedenen Seminaren und Vor-
trägen an nationalen und internationalen Kongressen eingeladen. 
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schaft für Allergologie und Immunologie (SGAI) vom 20. bis 21. März 
zusammen mit dem WIRM statt. Rund 1’000 Wissenschaftler aus 
42 verschiedenen Länder trafen sich zu diesem Kongress, um sich 
über die neuesten Erkenntnisse in der Immunologie auszutauschen 
und trugen 135 Vorträge und 356 Abstracts vorgestellt. Tagsüber 
nahmen die Teilnehmer an hochkarätigen wissenschaftlichen Vor-
trägen teil. Die Abende im Kongresszentrum waren reserviert, um 
in ungezwungener Atmosphäre wissenschaftliche Projekte in Form 
einer Posterausstellung zu präsentieren. Der Kongress generiert 
jährlich etwa 4’000 Übernachtungen in den Davoser Hotels und 
Ferienwohnungen.

Personal
Gegenwärtig beschäftigt das SIAF 50 Mitarbeitende. Davon zäh-
len 46 zum wissenschaftlichen Stab. Derzeit führen am SIAF 11 
Doktoranden eine naturwissenschaftliche Doktorarbeit durch. Ins-
gesamt 18 Wissenschafter aus verschiedensten Ländern waren im 
letzten Jahr zu Gast im SIAF. Eine Administrationsleiterin sowie eine 
Kongressassistentin, eine 80%- und eine Halbtagesstelle für den 
Unterhalt und die Reinigung des Gebäudes vervollständigen das 
Personal. Die Buchhaltung und Lohnauszahlungen werden durch 
das Treuhandbüro Wälti Treuhand und Revisionen AG in Bad Ra-
gaz erledigt.

Finanzielle Grundlage 
Die Ausgaben und der finanzielle Ertrag des SIAF haben sich im 
Vergleich zu den vergangenen Jahren nur unwesentlich verändert. 
Eine Grundfinanzierung des Instituts ist durch die Hauptsponsoren 
gegenwärtig sichergestellt. Sie besteht vor allem aus einem Bei-
trag des Bundes (Forschungsförderungsgesetz Art. 16), Beiträge 
des Kantons Graubünden und der Gemeinde Davos, Beiträge der 
CK-CARE AG und der Universität Zürich sowie einem Beitrag der 
Stiftung vormals Bündner Heilstätte Arosa. Die zusätzlichen Aus-
gaben wurden aus Erträge von zusätzlichen Drittmitteln und des 
WIRM-Kongresses gedeckt. 

Dank
Für die grossartige Arbeit und die gute Arbeitsatmosphäre im SIAF 
danke ich allen Mitarbeitenden herzlich. Gleichzeitig danke ich den 
Davoser Kliniken, ihren Chefärzten und deren Mitarbeitenden sowie 
der Universität Zürich für die ständige, wirkungsvolle und problem-
lose Unterstützung unseres Institutes. 

Mein Dank geht vor allem auch an die Stiftung Schweizerisches 
Forschungsinstitut für Hochgebirgsklima und Medizin (SFI), dessen 
Stiftungsrat und Stiftungsratausschuss für die stets gewährte Un-
terstützung. Nicht zuletzt gilt mein Dank den Behörden, die sich un-
ermüdlich für die Forschung des SIAF interessieren und das Institut 
in jeder Hinsicht fördern.

Davos, Juni 2014
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-  The specialty of “Allergology” should be strengthened as a full 
specialty and should be world wide harmonized.
- Modern global guidelines should be developed and implemented 
for the management of allergic diseases, asthma and co-morbi-
dities. The new generation guidelines should provide structured, 
multidisciplinary, region and environment-oriented and individual 
patient-focused solutions, with full considerations on differences 
across cultures.
- There is substantial experience of already established strategies 
and associations. We should avoid reinventing the wheel and uti-
lize and implement the existing know how. For example, one of the 
most valuable experiences in our fight with allergies is the success 
of the Finnish Allergy and Asthma Programs. It is now fundamental 
to disseminate the Finnish experience to the whole world, collect 
feedback and further improve. 
-  Global management of allergic diseases should be integrated with 
the “One Health” concept that acknowledges the systemic inter-
connections of human, animal and environmental health in close 
relationship with food and water safety and security (Global Risk 
Forum, Davos). In an era of climate change, resource depletion, 
land degradation, food insecurity and development challenges, 
an integrative approach is needed to ensure sustainable health. 
This concept strongly applies to all chronic inflammatory diseases, 
because of a strong scientific basis of epigenetic regulation of the 
disease genes with the influence of changing environment. Human 
health, animal health, plant health, healthy air, water and earth, food 
safety & security are integrative components of the “One Health” 
concept.
- A fully integrated World Allergy and Asthma Network should be 
established with all national asthma centers and already establis-
hed networks, alliances, societies, academies aiming at worldwide 
allergy surveillance, strategy development and education. Prioritiza-
tion of allergies should take place more and more in the EU, United 
Nations, WHO and national political agendas. 
-  A multidisciplinary and scientific approach is essential. 40 scien-
tists and clinicians from all around the world and various fields of 
allergy and related disciplines gathered under the sponsorship of 
the Christine Kühne - Center for Allergy Research and Education 
(CK-CARE) for the 2nd Global Allergy Forum from 16 to 19 June 
2013 in Davos, Switzerland. The participants representing major 
academies and societies formed working groups to discuss the 
actual most urgent problems. Role of environment, mechanisms of 
allergic inflammation and protection, allergy prevention, allergy dia-
gnosis and therapy as well as education was particularly focused.

 We have finalized the first five years of our CK-CARE research and 
education activities. Our CK-CARE research focused on the iden-
tification of molecular and cellular mechanisms that play a role in 
severity of asthma. Most asthmatic patients can be adequately ma-
naged according to practice guidelines, however, there is a minority 
group of patients with so called severe and refractory asthma, who 
remain poorly controlled despite high-dose treatment with inhaled 
glucocorticoids and β2-mimetics. Apart from classifications based 
on asthma severity and control, a number of clinical and pathologi-
cal asthma phenotypes have also been distinguished. Remodeling 
in asthma, which might be the consequence of excessive repair 

Prof. Dr. med. Cezmi A. Akdis
With an epidemic rise during the last 60 years, today, allergic disea-
ses are affecting the lives of more than one billion people worldwi-
de, and their prevalence is expected to reach up to 4 billion in 2050. 
The prevalence of allergic diseases and socioeconomic impact are 
particularly on the rise in urbanizing regions and globalizing world 
in association with environmental and lifestyle changes. Apart from 
individual suffering of patients, allergic diseases present a very high 
socioeconomic burden to health care systems and families. In ad-
dition, patient care and access to diagnosis and treatment is inade-
quate in many developing regions and countries. Effective policies 
and strategy development are needed to fill this gap at the global, 
regional, national level. 

The efforts to overcome high numbers of unmet needs in allergic 
diseases can be grouped in three directions:
- Research and development should be synergized and prioritized 
in order to achieve sustainable results on prevention, biomarkers, 
curative treatment, anti-viral vaccines, and novel drug development. 
There are a number of barriers and obstacles in grant giving bodies 
to be solved, particularly to support human immunology and allergy 
research. They can be listed as: Lack of political awareness and 
low understanding and priority setting for the allergy epidemics; 
curative approaches and research for prevention has not been so 
far efficiently supported; small quantities of grants have been given 
to hypothesis-based research, although the real need is for large 
scale, non hypothesis based, in dept research, which is now possi-
ble with the novel developments in next generation DNA and RNA 
sequencing, exposome and epigenetic analysis and biomarkers; 
human research is receiving relatively less funding in many grant 
giving bodies compared to animal models; many major grant giving 
bodies had to decrease their budgets due to economical condi-
tions in the US and Europe during the last years .
- Improved patient care at the global level requires a worldwide ap-
proach to identify barriers for prevention and cure, develop patient 
registries and next generation guidelines, improve access to diag-
nosis and essential drugs in low income countries, implement full 
environment control, provide psychological help directly and routi-
nely without any need for consultation and implement every aspect 
of education of patients, primary care physicians and allied health 
employees.
- To increase the public awareness, it is now essential to publicly 
position allergic diseases and asthma as one of the most impor-
tant causes of chronic morbidity and health care burden. Allergy 
and asthma focused patient organizations should be immediately 
established in all countries. A significant number of international al-
liances, societies, networks and academies are working on this. 
Intensive efforts should be performed at the level of local govern-
ments, United Nations, WHO, EU etc.

A worldwide strategy to fight and manage allergic diseases should 
be developed as follows.
- All stakeholders including specialists, primary care physicians, 
nurses, dieticians, psychologists, pharmacists, patient organiza-
tions, educators, industry, and policy makers should be involved. 
The roles of all stakeholders have been mentioned in detail in the 
previous chapters in section “H”.
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ces IL-10 as well as turns into IgG4 producing plasma cells.

 The 7th frame work EU research PREDICTA is that repeated, acu-
te rhinovirus infection-mediated events may reprogram the innate, 
adaptive and/or regulatory immune responses to predispose to-
wards a chronic inflammation pattern. This study demonstrated 
the modulation of inflammatory patterns by rhinovirus strains for the 
disease chronicity and demonstrated that human B cells are impor-
tant responders to rhinovirus infections. In addition, we demonstra-
ted that human tonsils with and without rhinoviruses show distinct 
patterns of immune regulation and an antiviral immune response in 
atopic Individuals clusters with IL-13 production that may play a role 
in asthma exacerbation.

 The human microbiome contains an enormous diversity of diffe-
rent bacterial strains, with an equally astonishing number of genes 
conferring an array of metabolic functions that influence immuno-
regulatory mechanisms of the host.  The Molecular Immunology 
group has made significant progress in discovering novel microbial-
host immunoregulatory interactions.  We have identified that cer-
tain commensal microbes promote retinoic acid metabolism within 
human dendritic cells and this mechanism is responsible for the 
polarization of naïve lymphocytes into regulatory T cells.  In addition, 
we have discovered that certain microbes secrete histamine and 
microbial-derived histamine modulates TLR signaling pathways in 
host dendritic cells. Histamine decreases the pro-inflammatory re-
sponse to microbial ligands via the histamine 2 receptor.

 During the last two decades, SIAF has been investigating mecha-
nisms and diagnosis of fungal allergies. Although we had significant 
developments, there is still unmet needs. Under the 7th Framework 
Program, the European Commission has now recognized the pro-
blem and a major project ALLFUN under the title “Fungi in the set-
ting of inflammation, allergy and autoimmune diseases: Translating 
basic science to clinical practices has been approved. In this pro-
ject SIAF has investigated the chemical structure and biochemical 
properties of allergens and produce highly pure recombinant aller-
gens through gene cloning and biotechnological methods.

 NANOASIT (Novel drug delivery routes mediated via nanotechno-
logy: targeting allergy vaccination) is a research project founded by 
the Swiss National Science Foundation in the frame of the Euro-
pean Initiative EuroNanoMed. Aim of this three year project is to 
develop novel methods for an efficient vaccination against allergic 

processes following repeated airway injury, includes increased 
deposition of several extracellular matrix proteins in the reticular 
basement membrane and bronchial mucosa, as well as increases 
in airway smooth muscle mass, goblet-cell hyperplasia and new 
blood vessel formation. Consequently, the airway wall in asthma 
is usually characterized by increased thickness and markedly and 
permanently reduced airway caliber. 

 In addition, we demonstrated in the CK-CARE that the epithelium of 
asthmatics and patients with atopic dermatitis shows an abnormally 
high permeability through defects in the formation of tight junctions 
and is capable of cytokines and to produce growth factors, the in-
flammatory process and the conversion processes influence below 
the basement membrane. Better understanding of asthma pheno-
types and endotypes to address the complexities of the disease 
related to severity is very important and distinguishing phenotypes 
with regard to the severity or duration of the disease is essential. 
An asthma phenotype covers the clinically relevant properties of 
the disease, but does not show the direct relationship to the patho-
physiology. Different pathogenetic mechanisms are addressed by 
the term‚ endotype. Classification of asthma based on endotypes 
provides advantages for epidemiological, genetic, and drug parti-
cularly recent biological-related studies. A successful definition of 
endotypes and identification of corresponding molecular biomar-
kers for individual pathogenic mechanism underlying subgroups 
within a phenotype is essentially important. Thus, our research on 
better understanding asthma endotypes and their relationship to 
phenotypes will be more and more important in the future for clini-
cal practice. We had and will have series of publications in the area 
with the support of CK-CARE. So far 55 articles were published 
supported by CK-CARE. We could engage more than 25 scien-
tific co-workers. In the short term exchange program, there were 
25 academic guests working on the specific projects of CK-CARE. 
The project MeDALL stands for “Mechanisms of the Development 
of ALLergy” and aims at improving the health of European citizens 
by understanding the causes of the allergy epidemic. MeDALL has 
been continuously generating groundbreaking knowledge on the 
causes and mechanisms of allergic diseases (including asthma, 
allergic rhinitis, atopic dermatitis, and food allergy, particularly in 
children). There is more than 43’000 children involved in MeDALL 
cohorts and SIAF takes it as great advantage to work with these 
cohorts and lead this work package. Our recent data provided a si-
gnificant contribution to the understanding mechanisms of immune 
regulation particularly by novel B regulatory cell subset that produ-
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The international World Immune Regulation Meeting (WIRM) be-
longs to one of the most important meetings in its area in the World. 
It attracts top-class senior scientists as well as junior researchers 
and provides the most efficient environment to meet the experts, 
fellows and old colleagues and organize top level of business mee-
tings. This year, SIAF organized the WIRM for the eight time on 19-
22 March 2014 at the Congress Center Davos. The congress was 
focused on “Innate and Adaptive Immune Response and Role of 
Tissues in Immune Regulation” with approximately 1’000 partici-
pants from 42 countries with 135 presentations and 356 abstracts. 
This year, we welcomed also the Annual Congress of the Swiss So-
ciety for Allergology and Immunology (SSAI) in Davos that was held 
during two days together with WIRM on the 20 and 21 of March 
2014.

Acknowledgements
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Davos clinicians and University Zurich for the efficient collaborati-
on and support. Finally I would like to thank all members of our 
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Medicine Davos (SFI).
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diseases based on nanoparticles. We have developed different ap-
proaches for a direct targeting of the MHC class II antigen presenta-
tion pathway, successfully tested in a Phase I/IIa clinical study. In the 
frame of NANOASIT, based on our experience in allergen cloning 
and production, we will develop novel recombinant allergens able 
to target directly dendritic cells (DC) by selection of DC targeting 
peptides from phage surface display libraries. Fusion of these pep-
tides to recombinant allergens will allow generating DC-targeting 
allergy vaccines, which will be delivered subcutaneously after che-
mical coupling to nanoparticles to obtain a long lasting depot effect. 

 The Swiss Polish research collaboration continued to investigate 
Factors contributing exacerbations of the asthma symptoms inclu-
de respiratory infections (viral, bacterial, atypical), allergens (aero-
allergens, food additives and food allergens), exposures (occupa-
tional allergens, drugs), and miscellaneous factors (β-adrenergic 
receptor polymorphisms and non-respiratory factors). To address 
these questions in a clinical setting, we used multicolor flow cyto-
metry for the evaluation of phenotypical changes in CD4+ T cells in 
asthmatic subjects during acute episodes and remission compa-
red to the control group. 

 The work at SIAF during the last year generated a total of 55 scien-
tific publications (exclusive abstracts), of which 51 appeared in peer-
reviewed international journals. The total average of impact factor 
is 6.675. In 2013 SIAF reached a total impact factor amounting to 
287.028 and 56 abstracts were presented at different congresses. 
Members of SIAF were invited to 93 different seminars or lectures 
at international congresses, universities and other research institu-
tions and chaired 35 sessions. In addition, SIAF members conti-
nued to take place in 45 scientific posts in international institutions 
and play a role in 24 editorial board and editorship activities. Several 
members of SIAF have teaching responsibilities at the Universities 
of Zurich and Salzburg. 

Organization of WIRM-VIII 
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the contribution of ILIT would have to be examined by comparing 
subcutaneous versus intralymphatic administration of MAT–Fel d 
1. We could not formally investigate this in a clinical trial. However, 
in preclinical murine models ILIT enhanced the immunogenicity of 
both Fel d 1 and MAT–Fel d 1 by orders of magnitude compared 
with subcutaneous administration (i.e., subcutaneous immunothe-
rapy required approximately 104-fold higher allergen doses than 
ILIT to induce comparable IgG2a titers). Furthermore, ILIT with 
MAT–Fel d 1 was significantly more effective than ILIT with rFel d 1. 
Direct injection of MAT vaccines targeting the MHC-II presentation 
pathway into lymph nodes, the place where they have to localize to 
elicit protective responses, provides a rational explanation for the 
efficacy of this novel vaccination concept and this is the first clinical 
trial where patients can be cured from (cat) allergy in a short time. 
Unfortunately ImVisioN Therapeutics, the company which took over 
the rights for development and commercialization of MAT vaccines 
was not able to close the third round of financing and, therefore, 
all developments of this highly promising therapeutic concept are 
presently put on hold.
Although extremely successful MAT, vaccines still suffer from the 
fact that they need to be injected, and injection-based therapies 
strongly reduce the patient’s compliance. Currently we are develo-
ping a second generation of improved vaccines aiming a direct tar-
geting of the MHC class II antigen presentation pathway in dendritic 
cells, the most potent antigen presenting cells. A successful de-
velopment of such vaccines would allow a drastic reduction of the 
allergen dose required for an efficient presentation. Reduced aller-
gen doses in turn avoids severe side effects and an increased MHC 
class-II mediated presentation favors the development of protective 
immune responses and a cytokine shift from a Th2 to a Th1/Treg 
profile, as demonstrated by the application of MAT vaccines. As an 
extension of the MAT-vaccine concept we have engineered a whole 
array of candidate dendritic cell targeting vaccines by combinatorial 
assembly of different genetic elements potentially eliminating the 
disadvantages of the first MAT-vaccine generation. MAT vaccines 
are efficiently internalized in every cell and are therefore not able to 
specifically target antigen presenting cells, they have a tendence 
to translocate to the nucleus and probably need to be injected into 
the lymp node for full efficacy. We aim now to create a new gene-
ration of vaccines where the TAT peptide is substituted or supple-
mented by newly discovered peptides lacking nuclear localization 
sequence and/or able to specifically target dendritic cells, the most 
potent antigen presenting cells. These improvements should allow 
transcutaneous application of the vaccines using leaser-assisted 
microporation and therefore eliminate the need for injection.
Using Green Fluorescent Protein fusions we were able to confirm 
specific targeting of dendritic cells by the DC-specific peptide pep3 
both by confocal microscopy and flow cytometry (Figure 1). 

Prof. Reto Crameri

The main activities of the Molecular Allergology Division at SIAF du-
ring the reporting period were focused on finishing the Swiss Nati-
onal Science Foundation project “Route of application and mode of 
action of modular antigen transporter (MAT) vaccines” and with the 
continuation of the two projects “ALLFUN” and EURONANOMED” 
supported by the European Union. All three projects are themati-
cally focused around the development of novel diagnostic and vac-
cination strategies for allergic diseases which cause steadily incre-
asing health burdens to modern societies. IgE-mediated diseases 
such as rhinitis, atopic eczema and allergic asthma have reached 
a pandemic dimension affecting up to 25-30% of the population in 
industrialized countries. Although relevant progress has been ma-
de in developing therapeutic intervention aimed at controlling the 
symptoms of these diseases, the only treatment able to cure atopic 
diseases is allergen specific immunotherapy. 

As previously, reported the clinical efficacy of the MAT-Fel d 1 vac-
cine against cat allergy has been demonstrated in a double blind, 
placebo controlled study Phase I/IIa dose finding and safety clinical 
trial conducted in collaboration with the University of Zürich. The 
study involving twenty cat dander allergic patients randomized eit-
her to a verum group of 12 patients receiving three intralymphatic 
(ILIT) injections with MAT-Fel d 1 absorbed to alum (1 μg, 3 μg and 
10 μg), or to the placebo group (8 patients) including follow up one 
year after treatment has now been completed. Three injections of 
MAT–Fel d 1 induced a 5.66-fold increase of cat dander–specific 
IgG4 titers paralleled by a relevant increase of the IL-10 levels both 
within the range of what has been reported after 3 years of con-
ventional high-dose SIT with cat dander. The short term therapy 
increased nasal tolerance to cat dander extract by a factor 74, how-
ever, in absence of boosting IgE levels, an unwanted phenomenon 
frequently observed in patients undergoing conventional SIT. 
Although ILIT with MAT–Fel d 1 proved readily feasible, safe, and 
effective, there are limitations to the interpretation of these results. 
We used a novel molecule delivered through a novel route of ap-
plication, and therefore the clinical data do not allow us to distin-
guish which aspect contributed more to the positive results. The 
contribution of MAT would have to be investigated in a superiority 
study comparing ILIT with MAT–Fel d 1 versus rFel d 1, whereas 
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Figure 3) Crystal structures the major Malassezia sympodialis aller-
gen Mala s 1.

and manganese dependant superoxide dismutase belonging to 
the families of phylogenetically highly conserved proteins showing 
IgE-cross reactivity to fungal allergens have been expressed and 
purified to homogeneicity. All the allergens, cross reactive struc-
tures, and human IgE-binding proteins are currently under inves-
tigation for their diagnostic value and will be used in a later stage 
to develop highly sensitive multiplexed chips for the diagnosis of 
fungal allergy. 

Mechanisms of peripheral tolerance to allergens
Soyer OU, Akdis M, Ring J, Behrendt H, Crameri R, Lauener R, 
Akdis CA. Allergy 68, 161-170, 2013.
The immune system is regulated to protect the host from exagge-
rated stimulatory signals establishing a state of tolerance in healthy 
individuals. The disequilibrium in immune regulatory vs. effector 
mechanisms results in allergic or autoimmune disorders in geneti-
cally predisposed subjects under certain environmental conditions. 
As demonstrated in allergen-specific immunotherapy and in the 
healthy immune response to high-dose allergen exposure models 
in humans, T regulatory cells are essential in the suppression of 
Th2-mediated inflammation, maintenance of immune tolerance, in-
duction of the two suppressive cytokines interleukin-10 and trans-
forming growth factor-β, inhibition of allergen-specific IgE, and en-
hancement of IgG4 and IgA. Also, suppression of dendritic cells, 
mast cells, and eosinophils contributes to the construction of peri-
pheral tolerance to allergens. This review focuses on mechanisms 
of peripheral tolerance to allergens with special emphasis on recent 
developments in the area of immune regulation.

A Th17-/Th2-skewed cytokine profile in Cystic Fibrosis lungs 
represents a potential risk factor for Pseudomonas aerugino-
sa infection
Tiringer K, Treis A, P, Gona M, Gruber S, Renner S, Dehlink E, 
Nachbaur E, Horak F, Jaksch P, Döring G, Crameri R, Jung A, Ro-
chat MK, Hörmann M, Spittler A, Klepetko W, Akdis CA, Szépfalusi 
Z, Frischer T, Eiwegger T. Am. J. Respir. Crit. Care Med. 187, 621-
629, 2013.

Figure 1) Intracellular localization of pep3-green fluorescent protein 
fusion (left panel), (%) uptake of GFP (middle panel) and pep-3-GFP 
by dendritic cells (right panel).

Pep3 bound to DCs, but not other cell types like CaCo-2 and THP1. 
Currently the efficacy of the modified versions of the MAT vaccines 
is being tested in vivo in mouse models of allergy.
Most cases of fungal allergy are associated with severe asthma or, 
if sensitization is induced by yeasts, to atopic dermatitis. Depending 
on the definition, about 10-20% of these patients might be clas-
sified as subjects suffering from severe asthma and in this group 
30-70% can be expected to be sensitized to at least one fungal 
species. Extrapolating this figure to the industrialized countries we 
have to assume that several million asthmatic patients are affected 
by fungal allergy. The aim of the ALLFUN project supported by the 
EU is to define the cellular and molecular mechanisms by which 
ubiquitous airborne or commensal fungi contribute to immune 
homeostasis and its deregulation leading to inflammatory diseases. 
The role of SIAF as leader of work package 2 within ALLFUN is the 
identification, cloning, purification and characterization of common 
immunogenic fungal molecules including proteins, cell wall poly-
saccharides and lipids. These molecules will serve as a basis to 
study their immunogenicity in serology and to develop diagnostic 
kits based on multiplexed highly sensitive biosensor technology. 
For this purpose, 19 and 10 allergens from A. fumigatus and M. 
sympodialis, respectively, have been cloned and expressed in E. 
coli. Additionally 8 allergens from Tricophytum ruben (Figure 2) 

Figure 2) Tricophytum ruben, an example of an allergenic fungus.

and the 9 most important allergens of A. fumigatus have been 
cloned and expressed using a newly developed cloning system to 
express proteins in Aspergillus niger. 
This was necessary because some proteins do not fold correctly if 
expressed in E. coli resulting in allergens lacking IgE-binding capa
city. Additionally a whole array of cross-reactive allergens from dif-
ferent fungal species including Coprinus comatus, Candida boidiini, 
Candida albicans, Alternaria alternata and Cladosporium herbarum 
have been cloned and expressed in different heterologous expres-
sion systems and are now ready for serological analyses. In parallel 
the human proteins cyclopilin A and B, ribosomal P2 protein, thio-
redoxin (Figure 3) 
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Global Allergy Forum and 2nd Davos Declaration 2013 Sum-
mary Allergy: Barriers to cure – challenges and actions to be 
taken
Ring J, Akdis C, Lauener R, Schäppi G, Traidl-Hoffmann C, Akdis 
M, Ammann W, Behrendt H, Bieber T, Biedermann T, Bienenstock 
J, Blaser K, Braun-Fahrländer1 C, Brockow K, Buters J, Crameri 
R, Darsow U, Denburg J, Eyerich K, Frei R, Galli S, Gutermuth J, 
Holt P, Koren H, Leung D, Müller U, Muraro A, Ollert M, O’Mahony 
L, Pawankar R, Platts-MillsT, Rhyner C, Rosenwasser L, Schmid-
Grendelmeier P, Schmidt-Weber C, Schmutz W, Simon D, Simon 
HU, Sofiev M, van Hage M, van Ree R. J. Allergy Clin Immunol. 
2013, in press.  (no Abstract available). 

Histamine and Gut Mucosal Immune Regulation.
Smolinska S, Jutel M, Crameri R, O’Mahony L. Allergy 2013 (in 
press)
Histamine is a biogenic amine with extensive effects on many cell 
types, mediated by activation of its four receptors (H1R – H4R). Dis-
tinct effects are dependent on receptor subtypes and their differen-
tial expression.  Within the gastrointestinal tract, histamine is present 
at relatively high concentrations, particularly during inflammatory re-
sponses. In this review, we discuss the immunoregulatory influence 
of histamine on a number of gastrointestinal disorders, including 
food allergy, scombroid food poisoning, histamine intolerance, irri-
table bowel syndrome and inflammatory bowel disease. It is clear 
that the effects of histamine on mucosal immune homeostasis are 
dependent on expression and activity of the four currently known 
histamine receptors, however, the relative protective or pathogenic 
effects of histamine on inflammatory processes within the gut are 
still poorly defined and require further investigation.

Davos, June 2014

Rationale: Cystic Fibrosis (CF) is characterized by progressive pul-
monary inflammation that is infection-triggered. P. aeruginosa re-
presents a risk factor for deterioration of lung function and reduced 
life expectancy. Objectives: To assess T-cell cytokine/chemokine 
production in clinically stable children with CF and evaluate the as-
sociation between T-cell subtypes and susceptibility for infection 
with P. aeruginosa. Methods: T-cell cytokine/chemokine profiles 
were measured in bronchoalveolar lavage fluid (BALF) from children 
with CF (n=57; 6.1±5.9y) and non-CF controls (n=9; 5.9±4.3y;). Me-
mory responses to A. fumigatus and P. aeruginosa were monitored.
HR-CT-based Helbich-score was assessed. In a prospective ob-
servational trial the association between BALF cytokine/chemokine 
profiles and subsequent infection with P. aeruginosa was studied.
Results: Th1 (INF-γ), Th2 (IL5, IL13), Th17 (IL17A) and Th17-related 
cytokines (IL1β, IL6) were significantly up-regulated in airways of 
CF patients. IL17A, IL13 and IL5 were significantly higher in BALF 
of symptomatic as compared to clinically asymptomatic CF pati-
ents. IL17A and IL5 correlated with the percentage of neutrophils 
in BALF (r=0.41, p<0.05 and r=0.46, p<0.05, respectively). Th17- 
(IL17A, IL6, IL1β, IL8) and Th2-associated cytokines/chemokines 
(IL5, IL13, TARC/CCL17), but not IFNγ levels, significantly correlated 
with HR-CT-changes (Helbich-score; p<0.05). P. aeruginosa- and 
A. fumigatus-specific T-cells from CF patients displayed significant-
ly higher IL5 and IL17A mRNA expression. IL17A and TARC/CCL17 
were significantly augmented in patients that developed P. aerugi-
nosa infection within 24 months. Conclusion: We propose a role for 
Th17 and Th2 T-cells in chronic inflammation in lungs of CF patients. 
High concentrations of these cytokines/chemokines in CF airways 
precede infection with P. aeruginosa.

The crux with a reliable in vitro and in vivo diagnosis of allergy
Crameri R. Allergy 68, 693-694, 2013 (Editorial, no Abstract availa-
ble)

Fungi : the neglected allergenic sources  
Crameri R, Garbani M, Rhyner C, Huitema C. Allergy 2013 (in press)
Allergic diseases are considered the epidemics of the 21th century 
estimated to affect more than 30% of the population in industri-
alized countries with a still increasing incidence. During the past 
two decades the application of molecular biology allowed cloning, 
production and characterization of hundreds of recombinant aller-
gens. In turn, knowledge about molecular, chemical, and biologi-
cally relevant allergens contributed to increase our understanding 
of the mechanisms underlying IgE-mediated type I hypersensitivity 
reactions. It has been largely demonstrated that fungi are potent 
sources of allergenic molecules covering a vast variety of molecu-
lar structures including enzymes, toxins, cell wall components and 
phylogenetically highly conserved cross-reactive proteins. Despite 
the large knowledge accumulated and the compelling evidence for 
an involvement of fungal allergens in the pathophysiology of allergic 
diseases, fungi as a prominent source of allergens are still largely 
neglected in basic research as well as in clinical practice. This re-
view aims to highlight the impact of fungal allergens with focus on 
asthma and atopic dermatitis.
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both in asthma and atopic dermatitis. It involves two stages. First, 
activation of epithelial cells and release of chemokines and pro-
inflammatory cytokines take place (pro-inflammatory stage). This 
is followed by eventual death of keratinocytes and bronchial and si-
nus epithelial cells, which leads to desquamation of dead epithelial 
cells in asthma, spongiosis in eczema. However, it may play an anti-
inflammatory role because the highly active and proinflammatory 
epithelial cell dies and it’s contacts with the inner tissue is physically 
broken and its contribution to inflammation does not exist anymore.  
Basal epithelial cells are protected from epithelial apoptosis in asth-
ma and atopic dermatitis, full recovery occurs.
Bronchial epithelial cell shedding, mucus production, ciliary mo-
vements, cough represent mechanisms regulated by the immune 
system, which attempt to decrease the amount of allergen exposu-
re (wash away effect) and may play a role in decreasing the allergen 
burden. 
Epithelial Tight junctions (TJ) consist of different transmembrane 
and scaffold adaptor proteins and form the most apical intercellular 
junction between epithelial cells. Epithelial barrier function of kerati-
nocytes in the skin of atopic dermatitis patients, bronchial epithelial 
cells in the asthmatic lung and sinus epithelial cells in the sinus tis-
sue of chronic rhinosinusitis patients have been demonstrated to be 
defective. These studies suggest that tissue integrity is disturbed in 
patients and allergens, bacterial toxins and other particles are able 
to penetrate the epidermis and the lung epithelium, where they may 
activate the immune system leading to severe chronic inflammati-
on in both diseases. Therefore, paracellular sealing of keratinocytes 
and bronchial epithelial cells appears to be very important to pre-
vent the infiltration of the subepithelial tissues by factors that induce 
allergic inflammation. They are responsible for the regulation of pa-
racellular flux and epithelial impermeability. In addition, they prevent 
foreign particles, such as allergens, to enter into subepithelial layers. 
In contrast, opening of TJs can lead to drainage of inflammatory 
cells towards the lumen, supporting the resolution of phlogistic pro-
cesses. Consequently, they can be considered as gatekeepers that 
could contribute both to aggravation of inflammation related tissue 
damage or resolution of inflammation via drainage. Treg cells and 
Th2 cells efficiently contribute to the opening/closing and regene-
ration of epithelial cells (two manuscripts in preparation). In con-
clusion, the balance between inflammation inducing factors, keep 
away factors, wash away factors and suppression factors plays a 
decisive role in the remission, exacerbation and chronicity of allergic 
inflammation. 

Figure 1) Open and closed tight junctions of bronchial epithelial cells, 

Role of Tissues in Immune Regulation
Immune system is a highly interactive networking, which makes its 
decisions on the basis of input from all tissues, infections, normal 
flora bacteria and many or even any environmental agents. General 
rules of immunity versus tolerance as well as co-evolutionary de-
velopment applies to allergen-specific immune response, because 
rules for regulators and effectors has probably been developed in 
a co-evolutionary manner with helminths, mites, insect venoms, 
foods and other allergens.
In chronic allergic inflammation, dermis in the atopic skin and sub-
mucosa in the asthmatic lung turn into a lymphatic organ like or-
ganization, where professional dendritic cells, T cells, B cells and 
innate lymphoid cells contact each other and a second step of 
antigen-presentation, activation and inflammation takes place in 
the inflamed tissue. Several essential tissue events play a role in 
immune tolerance to allergens. Basement membrane (lamina reti-
cularis) thickening, allergen-specific secretory IgA can be listed as 
tissue events that try to keep the allergens away from submucosal 
immune system cells (keep away effects). There is clear evidence 
that lamina reticularis thickening starts very early in asthma, even at 
the time of first diagnosis, suggesting that a barrier between activa-
ted epithelium or mucosal allergens and inner tissues i.e. immune 
system cells occurs with the aim of down-regulation of the allergen-
induced inflammatory response. Airway eosinophilia and angioge-
nesis were also observed in asthmatic children and atopic children 
who did not develop clinical asthma, suggesting that pathologic 
changes occur early in asthma The efforts of the immune system, 
epithelial cells and lung fibroblasts to increase lamina reticularis 
thickness might be indeed aiming to make a mechanical barrier 
between the allergens (mites and pollens) and the submucosal im-
mune system. These mechanisms resemble features of immune 
response to chronic helminth infections in order to decrease anti-
genic burden of the helminths and mechanically keep them away 
from tissues. For example, keeping them in fibrous sacks etc. As a 
part of remodelling, increases in airway smooth muscles occur in 
children with chronic inflammatory lung diseases that include CF 
and asthma.
Epithelial-cell activation followed by apoptosis (activation-induced 
cell death) seems to be one of the hallmarks of visible pathology 
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BACKGROUND: The relationships between tonsillar immune re-
sponses, and viral infection and allergy are incompletely known.  
Here we investigated intratonsillar/nasopharyngeal virus detections 
and in vivo expressions of T-cell- and innate immune response-
specific cytokines, transcription factors, and type I/II/III interferons 
in human tonsils. RESULTS: Fifty percentage of subjects reported 
allergy, 59% had ≥1 nasopharyngeal viruses, and 24% had ≥1 in-
tratonsillar viruses. Tonsillar virus detection showed a strong ne-
gative association with age; especially rhinovirus or parainfluenza 
virus detection showed positive association with IFN-γ and Tbet 
expressions. IL-37 expression was positively associated with atopic 
dermatitis, whereas IFN-α, IL-13, IL-28, and Tbet expressions we-
re negatively associated with allergic diseases. Network analyses 
demonstrated strongly polarized clusters of immune regulatory (IL-
10, IL-17, TGF-β, FOXP3, GATA3, RORC2, Tbet) and antiviral (IFN-α, 
IFN-β, IL-28, IL-29) genes. These two clusters became more dis-
tinctive in the presence of viral infection or allergy. A negative cor-
relation between antiviral cytokines and IL-10, IL-17, IL-37, FOXP3, 
and RORC2 was observed only in the presence of viruses, and 
interestingly, IL-13 strongly correlated with antiviral cytokines.
CONCLUSIONS: Tonsillar cytokine expression is closely related to 
existing viral infections, age, and allergic illnesses and shows dis-
tinct clusters between antiviral and immune regulatory genes.

Figure 2) Cover of the Journal “Allergy” showing that the presence of 
a viral infection and allergy induces a strong negative correlation bet-
ween anti-viral and immune regulatory cytokines (Jartti et al. 2014).

Update on allergy immunotherapy: American Academy of Al-
lergy, Asthma & Immunology/European Academy of Allergy 
and Clinical Immunology/PRACTALL consensus report
Burks AW1, Calderon MA, Casale T, Cox L, Demoly P, Jutel M, Nel-
son H, Akdis CA. J Allergy Clin Immunol. 2013 May;131(5):1288-96.
e3.
As part of the PRACTALL initiatives, the European Academy of Al-
lergy and Clinical Immunology and the American Academy of Aller-
gy, Asthma & Immunology nominated an expert team to develop a 
comprehensive consensus report on the mechanisms of AIT and 

apical view, ZO-1 staining.

EAACI “Food Allergy and Anaphylaxis Guidelines
It has been a pleasure to be one of the initiators and part of the 
EAACI “Food Allergy and Anaphylaxis Guidelines” group that de-
veloped the EAACI food allergy guidelines. Within the group, six 
task forces have comprehensively reviewed food allergy and ana-
phylaxis in children, adolescents and adults. The activity has been 
performed with the use of comprehensive systematic reviews and, 
where appropriate, meta-analyses of the literature. The work was 
carried out by a wide range of health care professionals and scien-
tists along with the involvement of both patient groups and regula-
tory agencies. All of the chapters have been published in “Allergy”. 
An electronic copy of the guidelines book is available for EAACI 
members to download.  It contains five guideline chapters, eight 
systematic review chapters, and seven protocols for systematic re-
views. More than 70 expert authors have contributed to the guide-
lines and a panel of 30 international experts have reviewed them.

EAACI Global Atlas of Asthma
Asthma is a major public health problem affecting the lives of se-
veral hundred million people around the world, with an increasing 
prevalence in developing countries. Governments, and the general 
public, face huge direct and indirect costs, with major effects on 
macroeconomics due to health-care costs, loss of productivity and 
the absenteeism of patients. Unfortunately, a high number of unmet 
needs remain to be resolved, due to gaps in current scientific know-
ledge in pathophysiology and in patient care, and as a result of the 
global social determinants of health.
To tackle this huge global health problem, it has been a great plea-
sure to develop and edit the “Global Atlas of Asthma” together with 
Prof. Dr. Ioana Agache within the EAACI. With this Atlas, our aims 
were: to gather evidence to call attention to the burden of asthma, 
to warrant its recognition as a main concern in national health stra-
tegies; to demonstrate its priority as an issue for research; to descri-
be risk factors for asthma; to evaluate the best ways to prevent and 
control it; to provide guidance on how to overcome barriers; and 
to alert political bodies to the issue of asthma to ensure a global 
management approach.
The “Global Atlas of Asthma” published in June 2013 has been 
developed as an essential reference source for multi-sectoral use, 
covering all aspects of asthma, from epidemiology, risk factors and 
mechanisms to phenotypes and management, to major current 
problems in asthma, associated diseases, and asthma prevention 
and control. With 59 chapters written by 80 contributing authors, 
and containing 147 illustrations and 46 tables, the Atlas will also be 
a comprehensive educational tool and desktop reference for me-
dical students, allied health workers, primary care physicians, me-
dical industry, policy makers, patient organizations and specialists 
dealing with asthma and other comorbid diseases.

Distinct regulation of tonsillar immune response in virus infec-
tion
Jartti T, Palomares O, Waris M, Tastan O, Nieminen R, Puhakka T, 
Rückert B, Aab A, Vuorinen T, Allander T, Vahlberg T, Ruuskanen O, 
Akdis M, Akdis CA. Allergy. 2014 May;69(5):658-67. 
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López-Rodríguez ML, Akdis M, Akdis CA, Palomares O. J Allergy 
Clin Immunol. 2014 Mar;133(3):926-9.
The human endogenous cannabinoid system (ECS) is a complex 
signaling network involved in a large number of physiological pro-
cesses. Recently, 2 articles reported in the Journal of Allergy and 
Clinical Immunology describe that endocannabinoids and canna-
binoid receptor (CB) 1 signaling may play a potent inhibitory role 
in human mast cell (MC) degranulation and activation in the airway 
mucosa and skin, suggesting that targeting the ECS in these tissu-
es might well represent a novel strategy for the treatment of allergy. 
Although it is plausible that the ECS may contribute to the regulation 
of allergic diseases, studies reporting human data are still scarce. 
Accordingly, we explored the potential effect of the ECS in human 
allergic diseases by quantifying and comparing the in vivo mRNA 
expression levels of the main components of the ECS (the recep-
tors CB1 and CB2 and the enzymes fatty acid amide hydrolase 
[FAAH] and monoacylglycerol lipase [MAGL] that are involved in 
the hydrolysis and inactivation of endocannabinoids) in tonsils and 
PBMCs of atopic and healthy subjects. Our data demonstrated for 
the first time that mRNA expression levels of CB1, a main compo-
nent of the ECS, are upregulated in tonsils and peripheral blood of 
patients with 3 different types of allergic diseases: allergic rhinitis, 
atopic dermatitis, and food allergy. We also show that B cells, T 
cells, pDCs, and mDCs from atopic donors express high protein le-
vels of CB1, indicating that these cell subsets could also contribute 
to the regulation of the pathogenesis of allergic diseases mediated 
by the ECS. Further detailed studies are needed to determine whe-
ther the ECS might represent a potential therapeutic target and play 
a role in placebo response.

A Th17- and Th2-skewed cytokine profile in cystic fibrosis 
lungs represents a potential risk factor for Pseudomonas ae-
ruginosa infection
Tiringer K, Treis A, Fucik P, Gona M, Gruber S, Renner S, Dehlink 
E, Nachbaur E, Horak F, Jaksch P, Döring G, Crameri R, Jung A, 
Rochat MK, Hörmann M, Spittler A, Klepetko W, Akdis CA, Szép-
falusi Z, Frischer T, Eiwegger T. Am J Respir Crit Care Med. 2013 
Mar 15;187(6):621-9. 
Cystic fibrosis (CF) is characterized by progressive pulmonary in-
flammation that is infection-triggered. Pseudomonas aeruginosa 
represents a risk factor for deterioration of lung function and re-
duced life expectancy. In this study it was demonstrated that Th1- 
(INF-γ), Th2- (IL-5, IL-13), Th17- (IL-17A), and Th17-related cytokines 
(IL-1β, IL-6) were significantly up-regulated in airways of patients with 
CF. IL-17A, IL-13, and IL-5 were significantly higher in BALF of sym-
ptomatic as compared with clinically asymptomatic patients with 
CF. IL-17A and IL-5 correlated with the percentage of neutrophils in 
BALF (r = 0.41, P < 0.05 and r = 0.46, P < 0.05, respectively). Th17- 
(IL-17A, IL-6, IL-1β, IL-8) and Th2-associated cytokines and chemo-
kines (IL-5, IL-13, TARC/CCL17), but not IFN-γ levels, significantly 
correlated with high-resolution computed tomography changes 
(Helbich score; P < 0.05). P. aeruginosa- and A. fumigatus-specific 
T cells from patients with CF displayed significantly higher IL-5 and 
IL-17A mRNA expression. IL-17A and TARC/CCL17 were significantly 
augmented in patients that developed P. aeruginosa infection within 
24 months. We propose a role for Th17 and Th2 T cells in chronic 

its use in clinical practice, as well as unmet needs and ongoing 
developments in AIT. This resulting report is endorsed by both aca-
demies. Allergy immunotherapy (AIT) is an effective treatment for 
allergic asthma and rhinitis, as well as venom-induced anaphylaxis. 
In addition to reducing symptoms, AIT can change the course of 
allergic disease and induce allergen-specific immune tolerance. In 
current clinical practice immunotherapy is delivered either subcuta-
neously or sublingually; some allergens, such as grass pollen, can 
be delivered through either route, whereas others, such as venoms, 
are only delivered subcutaneously. Both subcutaneous and sub-
lingual immunotherapy appear to have a duration of efficacy of up 
to 12 years, and both can prevent the development of asthma and 
new allergen sensitivities. In spite of the advances with AIT, safer 
and more effective AIT strategies are needed, especially for patients 
with asthma, atopic dermatitis, or food allergy. Novel approaches to 
improve AIT include use of adjuvants or recombinant allergens and 
alternate routes of administration. 

Endotypes and phenotypes of chronic rhinosinusitis: a PRAC-
TALL document of the European Academy of Allergy and 
Clinical Immunology and the American Academy of Allergy, 
Asthma & Immunology
Akdis CA, Bachert C, Cingi C, Dykewicz MS, Hellings PW, Nac-
lerio RM, Schleimer RP, Ledford D. J Allergy Clin Immunol. 2013 
Jun;131(6):1479-90. 
Chronic rhinosinusitis (CRS) is a complex disease consisting of se-
veral disease variants with different underlying pathophysiologies. 
Limited knowledge of the mechanisms of these disease subgroups 
is possibly the greatest obstacle in understanding the causes of 
CRS and improving treatment. It is generally agreed that there 
are clinically relevant CRS phenotypes defined by an observable 
characteristic or trait, such as the presence or absence of nasal 
polyps. Defining the phenotype of the patient is useful in making 
therapeutic decisions. However, clinical phenotypes do not provide 
full insight into all underlying cellular and molecular pathophysiolo-
gic mechanisms of CRS. Recognition of the heterogeneity of CRS 
has promoted the concept that CRS consists of multiple groups of 
biological subtypes, or „endotypes,“ which are defined by distinct 
pathophysiologic mechanisms that might be identified by corres-
ponding biomarkers. Different CRS endotypes can be characte-
rized by differences in responsiveness to different treatments, inclu-
ding topical intranasal corticosteroids and biological agents, such 
as anti-IL-5 and anti-IgE mAb, and can be based on different bio-
markers that are linked to underlying mechanisms. CRS has been 
regarded as a single disease entity in clinical and genetic studies in 
the past, which can explain the failure to identify consistent genetic 
and environmental correlations. In addition, better identification of 
endotypes might permit individualization of therapy that can be tar-
geted against the pathophysiologic processes of a patient‘s endo-
type, with potential for more effective treatment and better patient 
outcomes.

The expression of cannabinoid receptor 1 is significantly in-
creased in atopic patients
Martín-Fontecha M, Eiwegger T, Jartti T, Rueda-Zubiaurre A, Ti-
ringer K, Stepanow J, Puhakka T, Rückert B, Ortega-Gutiérrez S, 
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Dr. Akdis Lab in Switzerland
by Dr. Sugita Kazunari. 

Published in the newsletter of Japanese Society 
for Immunology (JSI), Vol. 22 No. 2 Page. 38, 

Tokyo, Japan, 2014.

inflammation in lungs of patients with CF. High concentrations of 
these cytokines/chemokines in CF airways precede infection with 
P aeruginosa.

Davos, June 2014
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PD Dr. Mübeccel Akdis

A central finding from experimental models and human studies 
shows that allergic diseases are due to an aberrant immune res-
ponse mediated through a key effector cell, the Th type 2 cell and 
an associated cytokine pattern including IL-4, IL-5, and IL-13. There-
fore, the most pronounced findings with potential relevance to aller-
gy therapy are related directly to the control of these Th2 immune 
effectors. There is strong evidence that peripheral T cell regulation 
plays a crucial role in the control of harmful T cell responses. Cur-
rently, allergen-specific immunotherapy (allergen-SIT) by the admi-
nistration of increasing doses of allergen extracts remains the single 
curative approach to allergic diseases. 

Mechanisms of allergen-specific immunotherapy
Currently, allergen-specific immunotherapy (SIT) is performed with 
vaccines based on allergen extracts that can cause severe, often 
life threatening, anaphylactic reactions as well as new IgE sensitiza-
tion to other allergens present in the extract. Low patient adherence 
and high costs due to long duration (3 to 5 years) of treatment ha-
ve been commonly reported. Several strategies have been deve-
loped to tackle these issues, and it became possible to produce 
recombinant allergen-SIT vaccines with reduced allergenic activity. 
Recently, the application of intralymphatic injections in mice and hu-
mans demonstrated that direct administration of allergen into lymph 
nodes led to upregulation of specific IgG and T-cell responses by 
using much lower doses of allergens compared to classical, sub-
cutaneous treatment.
In allergic individuals, low amounts of allergens favor Th2 responses 
and the switch of B cells towards IgE production. In contrast, higher 
doses of allergens given by allergen-SIT or natural exposure such 
as professional beekeepers and cat owners favor the development 
of a T regulatory (Treg) response and allergy protective immune res-
ponses. Based on these observations, efficient immune regulation 
due to increased cellular uptake and augmented antigen-presen-
tation through the major histocompatibility complex (MHC) class-II 
antigen-presentation pathway that mimics high dose allergen expo-
sure was investigated as a strategy for allergen-SIT. 
A novel vaccine was developed for the treatment of cat allergy, a 
common cause of rhinoconjunctivitis and asthma. The major cat 
allergen, Fel d 1, is an 18-kDa heterodimer protein produced in cat 
saliva and sebaceous glands and is responsible for symptoms in 

more than 90% of cat-allergic individuals. The vaccine consisted 
of three functional elements of the modular allergen translocation 
(MAT) technique, which was fused to form a single recombinant 
protein. First, a cell membrane translocation module, the Trans-Ac-
tivator of Transcription (TAT) peptide of human immunodeficiency 
virus, was used, which enables the vaccine to pass through the cell 
membrane and to accumulate inside antigen-presenting cells (AP-
Cs). Second, an MHC class-II targeting module, truncated invariant 
chain domain, which directs the processing of the MAT molecule 
within the APC and improves the presentation of the allergen and its 
components to the immune system via the MHC class-II pathway. 
Finally, the allergen, Fel d 1 in this case to which the patient is all-
ergic determines the specificity of the induced immune response. 
In a randomized double-blind placebo-controlled trial MAT-Fel d 1 
was injected into inguinal lymph nodes (ILIT) of cat allergic patients. 
We evaluated mechanisms of immune regulation by MAT vaccines 
in vitro and in allergen-SIT of cat allergic rhinitis patients, who recei-
ved 3 inguinal intralymphnode injections of MAT-Fel d 1 vaccine. 
The data demonstrate that early T cell activation was followed by 
allergen-specific peripheral T cell tolerance one year later induced 
by multiple mechanisms that suggest the in vivo generation of aller-
gen-specific Treg cells.
It is generally accepted that allergen-specific peripheral T-cell to-
lerance is characterized mainly by generation of allergen-specific 
Treg cells and initiated by IL-10, which is increasingly produced by 
the antigen-specific Treg cells. Subsets of Treg cells with distinct 
phenotypes and mechanisms of action include the CD4+ CD25+ 
FoxP3+ Treg cells, and the CD4+ IL-10-producing Tr1 cells. Different 
studies show roles for both subsets, suggesting an overlap particu-
larly in the inducible subsets of Treg cells in human subjects. It has 
been shown that CD4+ CD25+ Treg cells from atopic donors have 
a reduced capability to suppress the proliferation of CD4+CD25- 
T cells. The presence of local FOXP3+ CD25+ CD3+ cells in the 
nasal mucosa, their increased numbers after immunotherapy, and 
their association with clinical efficacy and suppression of seasonal 
allergic inflammation strengthen the concept of allergen tolerance 
based on Treg cells in human subjects. 
Still, current allergen-SIT approaches have inadequacies in terms of 
potential side effects, long duration, patient compliance, and insuf-
ficient outcomes in some patients. Further developments in the field 
of mechanisms of peripheral tolerance to allergens will guide future 
treatment options in allergic diseases.
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Figure 2) Enrichment of PLA-specific B cells and generation of PLA-
specific IgG4 from beevenom allergic patients before and after IT 
and from beekeepers as observed in human allergen-specific B cells.

Th22 cells 
The regulation of IL-22 is poorly understood and has been mostly 
studied as part of Th17 differentiation process. It is clear that IL-22 is 
also expressed independently of IL-17 and that TGF-β, a major dri-
ver of Th17 development, suppress IL-22 production. On the other 
hand, various transcription factors known to drive Th17 differentia-
tion, such STAT3, RORγt, or aryl hydrocarbon receptor (AhR) have 
been implicated as positive regulators of IL-22. This is evidenced by 
the fact that mice deficient in either of those factors show a severe 
impairment in their ability to produce IL-22, but the precise molecu-
lar mechanisms by which these factors regulate IL-22 expression 
are largely unknown in human.
As a first step in the characterization of these different T cell po-
pulations, we sort IL-22+ and IL22- cells and perform a whole ge-
nome microarray expression analysis. This provides insight in the 
mechanisms underlying the differential regulation of IL-22 produc-
tion. We will search for transcription factors specifically expressed in 
IL-22-producing T cells. Freshly purified IL-22 positive T cells will be 
characterized for their surface molecules, other cytokines that they 
release, help to B cells for Ig production, and their interaction with 
epithelial cells in co-cultures. 
Interleukin-22 uses the IL-22R1/IL-10R2 complex to mediate its bio-
logical effect – crosstalk between leukocytes and tissue epithelia. 
We have established several primary human tonsillar and bronchial 
epithelial cell lines from asthmatic and healthy donors. They will be 
differentiated in air liquid interface cultures (ALI) cultures. We show-
ed that IL-22 is decreasing transepithelial resistance of tonsillar epi-
thelial cells. Our preliminary data suggests that IL-22 influences epi-
thelial cells integrity and could be responsible for the development 
of immune response in tonsils.

Figure 1) Type of antigen-presenting cells and the first cell, which 
antigen presenting cells will present the ag is very decisive for the out 
come of immunotherapy.

Induction of allergen-specific IgG4 is a hallmark of successful pe-
ripheral tolerance induction, as observed in allergen SIT. Our fin-
dings demonstrate that PLA-specific B cells from beekeepers 
mainly express IgG4. PLA-specific and non–PLA-specific B cells 
were isolated from peripheral blood and directly analyzed without 
in vitro culture. The increased IgG4 expression in PLA-specific B 
cells indicates that these cells mainly represent circulating IgG4-
switched PLA-specific memory B cells. Interestingly, IL-10 mRNA 
expression was also significantly higher in these cells, suggesting 
that in vivo circulating PLA-specific B cells in beekeepers have in-
creased IL-10 production. Furthermore, when stimulated in vitro 
with TLR9-L, PLA-specific cells showed higher IL-10 secretion than 
non–PLA-specific B cells. This increased frequency of IL-10+ cells 
among PLA-specific B cells was not observed in patients with bee 
venom allergy. However, after SIT, the frequency of PLA-specific 
IL-10+ B cells significantly increased to the same level seen in bee-
keepers. PLA-specific IgG4 was detected at high concentrations in 
sera of nonallergic beekeepers, which showed greater than 1000 
times lower PLA-specific IgE/IgG4 ratios than sera from allergic 
subjects. Allergen SIT and high-dose allergen tolerance has been 
linked to increased serum IgG4 and IL-10 production from T cells. 
Here we demonstrate that allergen-specific B-cell IL-10 production 
is increased during allergen SIT. Our data demonstrate that parti-
cularly CD27−IL-10+ B cells are precursors of IgG4-producing cells. 
In addition, the ongoing immune response of memory B cells con-
tributes to IgG4 production. We found increased IgG4 expression 
and an increased frequency of IL-10+ cells among PLA-specific B 
cells in bee venom–tolerant subjects. This suggests that in these 
subjects there exists a PLA-specific IgG4-switched memory B-cell 
compartment that retains high IL-10 expression and might play a 
role in maintenance of tolerance. Whether these cells derive from 
BR1 cells requires further investigation.
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Figure 4) TMCs from atopic and nonatopic subjects respond dif-
ferently to allergen stimulation. A total of 8 TMCs from atopic and 
nonatopic subjects were stimulated with Phl p 5a and Bet v 1 for 5 
days.

Regulatory B cells
The current findings demonstrate an essential role for B cells in the 
induction and maintenance of immunologic tolerance. B lympho-
cytes display a unique role in immunity through the production/
secretion of antibodies confining humoral arm of adoptive immune 
response, necessary for neutralization and final clearance of (harm-
ful) dangerous substances and pathogens and their products. Ne-
vertheless, B cells also substantially contribute to the full magnitude 
and fate of normal immune response through antigen presentation 
and co-stimulation, cytokine secretion and lymphoid tissue orga-
nization.  
As well as in normal immune response, the importance of complex 
B cell biology was recognized in altered/non-adequate pathological 
immune responses: asthma and atopic diseases (chronic immune 
reactivity to non-harmful antigens in sensitized individuals primarily 
mediated through IgE), autoimmunity (lack of control, excessive re-
sponse)  anti-tumor immunity/defense (insufficient response).
Since late 1990-ies the growing body of evidence has been attri-
buted B cells unavoidable immunoregulatory role limiting excessi-
ve immune response. Distinct subsets of B cells with suppressive 
potential were discovered in different models of infection, allergic 
inflammation, autoimmunity and cancer and their actions mainly 
linked with the provision of IL-10. The importance of IL-10 in diffe-
rential regulation of IgE and IgG4 production as well as demonstra-
tion of strong antigen specific IL -10 induction observed in allergic 
patients underwent specific immunotherapy (SIT) with successful 

Figure 2) Enrichment of PLA-specific B cells and generation of PLA-
specific IgG4 from beevenom allergic patients before and after IT 
and from beekeepers as observed in human allergen-specific B cells.

Th22 cells 
The regulation of IL-22 is poorly understood and has been mostly 
studied as part of Th17 differentiation process. It is clear that IL-22 is 
also expressed independently of IL-17 and that TGF-β, a major dri-
ver of Th17 development, suppress IL-22 production. On the other 
hand, various transcription factors known to drive Th17 differentia-
tion, such STAT3, RORγt, or aryl hydrocarbon receptor (AhR) have 
been implicated as positive regulators of IL-22. This is evidenced by 
the fact that mice deficient in either of those factors show a severe 
impairment in their ability to produce IL-22, but the precise molecu-
lar mechanisms by which these factors regulate IL-22 expression 
are largely unknown in human.
As a first step in the characterization of these different T cell po-
pulations, we sort IL-22+ and IL22- cells and perform a whole ge-
nome microarray expression analysis. This provides insight in the 
mechanisms underlying the differential regulation of IL-22 produc-
tion. We will search for transcription factors specifically expressed in 
IL-22-producing T cells. Freshly purified IL-22 positive T cells will be 
characterized for their surface molecules, other cytokines that they 
release, help to B cells for Ig production, and their interaction with 
epithelial cells in co-cultures. 
Interleukin-22 uses the IL-22R1/IL-10R2 complex to mediate its bio-
logical effect – crosstalk between leukocytes and tissue epithelia. 
We have established several primary human tonsillar and bronchial 
epithelial cell lines from asthmatic and healthy donors. They will be 
differentiated in air liquid interface cultures (ALI) cultures. We show-
ed that IL-22 is decreasing transepithelial resistance of tonsillar epi-
thelial cells. Our preliminary data suggests that IL-22 influences epi-
thelial cells integrity and could be responsible for the development 
of immune response in tonsils.

Figure 3) IL-22 secretion assay.

Breaking of antigen-specific tolerance on tonsil cells
Human tonsils are organs of immune tolerance in which the gene-
ration and maintenance of allergen-specific Treg cells occur. Sup-
porting these findings, recently reported that in human tonsils ext-
rathymic T-cell development programs are imprinted. Although it is 
becoming more clear that the observed increment in the incidence 
of allergic diseases is due to the loss of peripheral T-cell tolerance to 
allergens, the mechanisms or specific cytokines or innate immune 
response stimulating factors involved in such processes remain lar-
gely unknown. Dendritic cells (DC) play a pivotal role in the orchest-
ration of immune responses by linking innate and adaptive immuni-
ty. In human subjects circulating DCs can be broadly divided into 2 
main groups: myeloid dendritic cells (mDC) and plasmacytoid den-
dritic cells (pDC). Both mDCs and pDCs are equipped with a spe-
cific repertoire of Toll-like receptors (TLRs). mDCs express TLR2 to 
TLR6 and TLR8, whereas pDCs express TLR7 and TLR9. DCs can 
control the suppressive activity of Treg cells in several ways through 
the release of proinflammatory cytokines, such as IL-1b or IL-6, after 
TLR-dependent responses to pathogen-associated molecular pat-
terns. Although recent studies have demonstrated that triggering 
of TLRs can directly regulate Treg cell functions, there is still scarce 
information about the role played by specific TLR ligands (TLR-Ls) 
or proinflammatory cytokines in breaking allergen-specific T-cell to-
lerance, especially in human subjects.
We identified molecular mechanisms involved in breaking allergen-
specific T-cell tolerance. We demonstrated that triggering of TLR4 
or TLR8, as well as IL-1b or IL-6, is able to enhance allergen-specific 
CD41CD4 T-cell responses in human tonsils and peripheral blood. 
We showed mDCs as the main DC subset mediating such effects 
through mechanisms partially dependent on MyD88 and upregu-
lation of costimulatory molecules. Our findings demonstrate that 
specific stimuli that are able to activate innate immunity also condi-
tion specific adaptive immune responses to allergens, suggesting 
a mechanism that explains how healthy subjects can have allergic 
diseases after encountering microbes or inflammatory conditions. 
The identification of the factors leading to the loss of peripheral 
allergen-specific T-cell tolerance and the better understanding of 
the pathways involved in such mechanisms will allow the design of 
alternative strategies aimed at preventing the development of aller-
gic diseases, as well as improving the current treatment modalities.
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MeDALL (Mechanisms of the Development of ALLergy)
Rationale: The causes explaining the epidemic of IgE-associated 
(allergic) diseases are unclear. The prediction of allergy and preven-
tive strategies are currently insufficient to abate the epidemic.
Objectives: MeDALL (Mechanisms of the Development of ALLergy) 
aims to generate novel knowledge on the mechanisms of initiati-
on of allergy from early childhood to young adulthood, in order to 
propose early diagnosis, prevention and targets for therapy. A no-
vel definition of phenotypes of allergic diseases and an integrative 
translational approach are needed to understand how a network of 
molecular and environmental factors can lead to complex allergic 
phenotypes.
Dissemination activities of MeDALL: Willem van de Veen won  travel 
grant and invited student grant to IFReC/SigN Winter School, Japan

Predicta (Post-infectious immune reprogramming and its as-
sociation with persistence and chronicity of respiratory aller-
gic diseases)
Immunodermatology group of SIAF is the WP5 in predicta. 
Main ideas behind PreDicta:
-  Rising incidence of asthma and rhinitis in Europe with high so-
cioeconomic burden
- Urgent need for novel preventive, diagnostic and therapeutic ap-
proaches
- Strong recent evidence associating rhinovirus infections with the 
origins, triggering and persistence of asthma
- Need for understanding the pathophysiological mechanisms lin-
king infections to inflammation persistence in asthma and rhinitis
- Need to explore an in deterministic approach in the persistence of 
asthma/ respiratory allergies
- Gap between scientific discoveries and their rendition into clinical 
practice
- Consortium with translational focus, including clinical cohorts and 
experimental models, strong track record, unique resources and 
technologies

Triggering of specific Toll-like receptors and proinflammatory 
cytokines breaks allergen-specific T-cell tolerance in human 
tonsils and peripheral blood 
Kucuksezer UC, Palomares O, Rückert B, Jartti T, Puhakka T, Nan-
dy A, Gemicioglu B, Fahrner H B., Jung A, Deniz G, Akdis CA, Akdis 
M. J Allergy Clin Immunol. 2013 Mar;131(3):875-85.
Background: The generation and maintenance of allergenspecific 
T-cell tolerance is a key step in healthy immune responses to aller-
gens and successful allergen-specific immunotherapy. Breaking of 
peripheral T-cell tolerance to allergens can lead to the development 
of allergies, but the mechanisms are not completely understood. 
Objective: We sought to identify molecular mechanisms that break 
allergen-specific T-cell tolerance in human subjects. Methods: 
Proliferative responses of allergen-specific T cells from tonsils and 
peripheral blood were measured by using tritiated thymidine incor-
poration and carboxyfluorescein succinimidyl ester (CFSE) dilution 
experiments. Cytokine levels in cell-free supernatants were quan-
tified by using the cytometric bead array, and mRNA expression 
of transcription factors and cytokines was determined by using 
quantitative PCR. Myeloid dendritic cells (DCs) were characterized 

outcome make the field of atopy-linked disorders and asthma high-
ly appreciating the immunomodulatory capacity and  mechanisms 
of regulatory B cell. Existence of regulatory B cells in humans was 
supported by the finding that B cell depleting therapy in patients 
with rheumatoid arthritis and systemic lupus erithematosus was as-
sociated with colitis exacerbations and induction of psoriasis. Their 
in vivo relevance came from altered number or/and function of cer-
tain regulatory B cell subsets in chronic inflammatory and autoim-
mune diseases and finding that insufficient anti-tumor immunity is 
associated with increased number of IL-10 producing B cells. Best 
described human regulatory B cell subsets with in vivo demonst-
ration role include CD24(hi)CD38(hi) B cells, shown to have regula-
tory capacity in healthy individuals but being functionally impaired 
in SLE patients and CD25(+)CD71(+)CD73(lo) Br1 cells comprising 
two spatially linked immunoregulatory functionalities: IL-10 produc-
tion and IgG4 secretion, shown to be important for successful out-
come of specific immunotherapy. 
Different subsets of B regulatory cells have been described in both 
mice and humans, differing in their surface markers profile, but all of 
them secreting interleukin-10. In order to address the suppressive 
capacity of IL-10 producing B cells, over expression of human IL-10 
in normal human B cells was established and optimized. Purified 
human B cells were transfected with pORF-hIL-10 or pORF-mcs 
control vector using nucleofection. Significant transcription of IL-10 
was detected in cell lysates by qPCR as well as secreted IL-10 pro-
tein in cell culture supernatants. There was no influence on B cell 
survival and apoptosis. In order to test the effect of IL-10-producing 
B cells on innate immune response, human B cells over expressing 
IL-10 were co-cultured with autologous PBMC prior to activation 
with different TLR ligands (TLR2-, TLR3-, TLR4- and TLR9- ligan-
ds). Along with marked increase in IL-10 secretion, all secreted 
cytokines induced on TLR-2, TLR-3, TLR-4 and TLR-9 pathways 
were substantially inhibited, particularly TNF-a, IL-1b IL-6, IL-8, G-
CSF, IFN-g, as well as GM-CSF and IL-8, compared to control 
vector transfected B cell co-cultures. These data demonstrate the 
suppressive role of high IL-10 expressing B cells on innate immune 
response. These findings particularly confirm the role of B cells in 
the maintenance of peripheral tolerance and their contribution to 
immune homeostasis.
 
The immunodermatology group has granted in 2010-2011 two new 
EU projects from FW7 program as work package leader. The role 
of SIAF in MeDALL as WP9: 
To better understand the immunologic mechanisms in the initiation 
of allergic diseases, molecular and cellular mechanisms leading to 
either a healthy or an allergic immune response will be investigated.
To investigate the mechanisms of allergen-specific T cell tolerance.
To define molecular mechanisms of allergen-specific T cell and B 
cell regulation. More specifically, we will investigate the following 
focused areas of research: a) the role of functional balance bet-
ween Th2 cells and T regulatory cells and molecular mechanisms 
of allergen-specific T cell tolerance; b) demonstration of the role of 
B regulatory cells and molecular mechanisms in their development, 
and their role in allergen tolerance.
To investigate the interaction of epithelium and T cell subsets.
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tion of inflammasome and generation of allergen-specific peripheral 
T cell tolerance.

IgG4 production is confined to human IL-10-producing B re-
gulatorycells that suppress antigen-specific immune respon-
ses. 
van de Veen Willem, Stanic Barbara, Yaman Görkem, Marcin 
Wawrzyniak,Stefan Söllner, Akdis Deniz, Akdis Cezmi, Akdis 
Mübeccel. J Allergy Clin Immunol. 2013 Apr;131(4):1204-12.
Background: IL-10-producing regulatory B cells suppress immune 
responses and lack of these cells leads to exacerbated symptoms 
in mouse models of chronic inflammation, transplantation and 
chronic infections. IgG4 is a blocking antibody isotype with anti-
inflammatory potential that is induced in human high-dose antigen 
tolerance models. Objective: To characterize human inducible IL-
10-secreting B regulatory 1 (Br1) cells and to investigate their im-
munoregulatory capacity through suppression of cellular immune 
responses and production of anti-inflammatory immunoglobulins.
Methods: Highly purified IL-10-secreting B cells were phenotypically 
and functionally characterized by whole genome expression analy-
sis, flow cytometry, suppression assay and antibody production. B 
cells specific for the major bee venom allergen phospholipase A2 
were isolated from beekeepers, who displayed tolerance to bee ve-
nom antigens and allergic patients before and after specific immu-
notherapy. Results: Human IL-10+ Br1 cells expressed high surface 
CD25 and CD71, and low CD73. Sorting of CD73-CD25+CD71+ 
B cells allowed enrichment of human Br1 cells that produced high 
levels of IL-10 and potently suppressed antigen-specific CD4+  T 
cell proliferation. IgG4 was selectively confined to human Br1 cells. 
B cells specific for the major bee venom allergen phospholipase A2 
isolated from non-allergic beekeepers show increased expression 
of IL-10 and IgG4. Furthermore, the frequency of IL-10+ PLA-spe-
cific B cells increased in allergic patients receiving allergen specific 
immunotherapy. Conclusion: Our data show the characterization 
of IL-10+ Br1 cells and in vivo evidence for two essential features of 
allergen tolerance; the suppressive B cell and IgG4-expressing B 
cell that are confined to IL-10+ Br1 cells in humans.

Natural killer cells in patients with allergic diseases
Deniz G, van de Veen W, Akdis M. J Allergy Clin Immunol. 2013 
Sep;132(3):527-35.
Natural killer (NK) cells not only exert cytotoxic activity against tumor 
cells or infected cells but also act to regulate the function of other 
immune cells through secretion of cytokines and chemokines or 
cell contact-dependent mechanisms. NK cells are able to polarize 
in vitro into 2 functional distinct subsets, NK1 or NK2 cells, which 
are analogous to the T-cell subsets TH1 or TH2. In addition, a regu-
latory NK cell subset has been described that secretes IL-10, shows 
antigen-specific T-cell suppression, and suppresses IgE produc-
tion. Although it has been demonstrated that NK cells play impor-
tant roles in autoimmunity, cancer, transplantation, and pregnancy, 
the role of NK cells in allergy has not been extensively discussed. 
This review aims to discuss our understanding of NK cells and NK 
cell subsets in allergic inflammation and IgE regulation.
Mechanisms of allergen-specific immunotherapy: multiple 
suppressor factors at work in immune tolerance to allergens

by using flow cytometry. Results: In allergic patients the immune 
profile of the tonsils represents the atopic status of patients, with 
low expression of the TH1 cell-specific transcription factor T-bet 
and the cytokine IFN-g, as well as IL-10. Human tonsils show very 
low levels of allergen-induced T-cell proliferation, thus representing 
a very suitable in vivo model to assess mechanisms of breaking al-
lergen-specific T-cell tolerance. Triggering of Toll-like receptor (TLR) 
4 or TLR8 and the proinflammatory cytokines IL-1b or IL-6 break 
allergen-specific T-cell tolerance in human tonsils and peripheral 
blood through a mechanism dependent on the adaptor molecule 
myeloid differentiation primary response gene (88) (MyD88). In par-
ticular, myeloid DCs and stimulations that activate them broke the 
tolerance of allergen-specific CD41 T cells, whereas plasmacytoid 
DCs and stimulations that activate them, such as TLR7 and TLR9, 
did not have any effect. Tolerance-breaking conditions induced by 
different molecular mechanisms were associated with a mixed cy-
tokine profile with a tendency toward increased levels of IL-13 and 
IL-17, which are TH2 and TH17 cytokines, respectively. Conclusi-
on: Certain innate immune response signals and proinflammatory 
cytokines break allergen-specific CD41 T-cell tolerance in normally 
unresponsive subjects, which might lead to the development or 
exacerbation of allergic diseases after encountering microbes or 
inflammatory conditions.

Immune regulation by intralymphatic immunotherapy with 
modular allergen translocation MAT vaccine
Anna Zaleska, Thomas Eiwegger, Özge Soyer, Willem van de Veen, 
Claudio Rhyner, Michael B. Soyka, Cemalettin Bekpen, Duygu De-
miröz, Angela Treis, Stefan Söllner, Oscar Palomares, , William W. 
Kwok, Horst Rose, Gabriela Senti, Thomas M. Kϋndig, Marek Jutel, 
Cezmi A. Akdis, Reto Crameri, Mϋbeccel Akdis. In press, Allergy. 
Background: Allergen-specific immunotherapy (SIT) faces prob-
lems related to side effects and limited efficacy. Direct administrati-
on of allergen extracts into lymph nodes induces increased specific 
IgG production and T-cell responses using significantly lower all-
ergen doses. Methods: In this study mechanisms of immune re-
gulation by MAT vaccines in vitro and in allergen-SIT of cat allergic 
rhinitis patients, who received 3 inguinal intralymphnode injections 
of MAT-Fel d 1 vaccine was investigated in PBMC and cell cultures 
for specific T cell proliferation, Fel d 1-tetramer-specific responses 
and multiple immune regulatory molecules. Results: MAT-Fel d 1 
vaccine was efficiently internalized by antigen-presenting cells. This 
was followed by pre-caspase 1 cleavage to caspase 1 and secre-
tion of IL-1β, indicating inflammasome activation. Mat-Fel d 1 indu-
ced specific T cell proliferation and an IL-10- and IFN-g-dominated 
T cell responses with decreased Th2 cytokines at 100 times lower 
doses than Fel d 1. Induction of immune tolerance by MAT-Fel d 1 
ILIT involved multiple mechanisms of immune suppression. Early 
Fel d 1-specific T cell activation was followed by full T cell unres-
ponsiveness to allergen after 1 year in the MAT-Fel d 1 group, cha-
racterized by increased allergen-specific T regulatory cells, decre-
ased circulating Fel d 1 tetramer-positive cells, increased IL-10 and 
FOXP3 expression and change in the HR2/HR1 ratio towards HR2. 
Conclusions:The present study demonstrates induction of allergen 
tolerance after 3 intralymph node injections of MAT-Fel d 1 vaccine, 
mediated by increased cellular internalization of the allergen, activa-
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Akdis M, Akdis CA. J Allergy Clin Immunol. 2014 Mar;133(3):621-31.
Allergen-specific immunotherapy (AIT) has been used for more 
than 100 years as a desensitizing therapy for IgE-mediated aller-
gic diseases and represents a potentially curative way of treatment. 
The mechanisms of action of AIT include the induction of very early 
desensitization of mast cells and basophils; generation of regulatory 
T and regulatory B (Breg) cell responses; regulation of IgE and IgG4; 
decreases in numbers and activity of eosinophils and mast cells in 
mucosal allergic tissues; and decreases in the activity of basophils 
in circulation. Skewing of allergen-specific effector T and effector 
B cells to a regulatory phenotype appears as a key event in the 
course of AIT and normal immune response to allergens. Recently, 
inducible IL-10-secreting Breg cells were also demonstrated to con-
tribute to allergen tolerance through suppression of effector T cells 
and selective induction of IgG4 isotype antibodies. Allergen-speci-
fic regulatory T and Breg cells orchestrate a general immunoregula-
tory activity, which can be summarized as suppression of cytokines 
from inflammatory dendritic cells; suppression of effector TH1, TH2, 
and TH17 cells; suppression of allergen-specific IgE and induction 
of IgG4; and suppression of migration of mast cells, basophils, eosi-
nophils, and effector T cells to tissues. A detailed knowledge of the 
mechanisms of AIT is not only important in designing the prevention 
and treatment of allergic diseases but might also find applications 
in the treatment of autoimmune diseases, organ transplantation, 
chronic infection, and cancer.

Davos, June 2014
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Dr. Liam O´Mahony

The molecular Immunology group is primarily focused on cells of 
the innate immune system, which are responsible for the initial ac-
quisition of foreign particles and their interaction with T and B cells, 
leading to the development of adaptive immunity. Dendritic cells 
(DCs) are potent antigen presenting cells that are present at all mu-
cosal surfaces and are central players in initiating and regulating 
adaptive immune responses. In humans, allergen challenge leads 
to an accumulation of myeloid (mDCs) within the airways of asth-
matics, concomitantly with a reduction in circulating CD11c+ cells, 
suggesting that these cells are recruited from the bloodstream in re-
sponse to allergen challenge. The plasmacytoid DCs (pDCs) subset 
have also been described within the bronchoalveolar lavage (BAL) 
fluid of asthma patients but their role in ongoing allergen-specific 
responses in asthma is currently unknown. 

Figure 1)  Microbes, allergens and metabolites (e.g. histamine) direct-
ly influence DC maturation, activation and lymphocyte polarization.

DC activation, maturation and polarization are largely influenced 
by local factors within their micro-environment such as microbial 
components, cytokines and metabolic products (e.g. histamine or 
retinoic acid). DCs shape the functional differentiation of the dividing 
T cells into Th1, Th2, Th9, Th17 and Treg responses by producing 
cytokines such as IL-1β, IL-12, IL-18, IL-23, IL-11, IL-10 or TGF-β. The 
selection of an appropriate cytokine secretion pattern by dendri-
tic cells is dependent on a number of factors, but is significantly 

influenced by the binding of microbial ligands, termed pathogen-
associated molecular patterns (PAMPs), to pattern recognition re-
ceptors (PRRs) such as toll-like receptors (TLR) and C-type lectin 
receptors (CLR). PRR signaling is important in the context of asth-
ma as increased household endotoxin exposure (in aerosol form) is 
a significant risk factor for the development of asthma in a subset of 
the population while household endotoxin levels positively correlate 
with disease severity. Deliberate administration of LPS to the lungs 
of asthma patients resulted in the rapid recruitment of multiple cell 
types, including mDCs and to a lesser extent pDCs. The differential 
binding of specific PRRs activates a number of intracellular signa-
ling pathways, which ultimately result in cytokine secretion and/or 
cellular maturation. For example, human mesenteric lymph node 
dendritic cells preferentially secrete IL-10 and TGF-β to commen-
sal microbes while pathogens stimulate TNF-α and IL-12 secretion. 
Certain intracellular pathways have been well described (e.g. TLR-4 
activation by LPS) while others are still being explored.  However, in 
vivo, multiple dendritic cell PRRs are simultaneously activated and 
the co-operation or competition between the resultant signaling 
cascades is not well understood. The specificity of these responses 
is achieved through the activation of a particular mosaic of PRRs, 
that is determined by the available PAMPs and the innate immu-
ne cells involved.  pDCs preferentially express TLR-7, TLR-9 and 
DCIR while mDCs express TLR-1, TLR-2, TLR-4, TLR-5, TLR-8, 
DC-SIGN and Dectin 1. A number of regulatory mechanisms have 
been described which prevent PRR over-activation. These include 
intracellular inhibitors, such as IRAK-M and TAG, and other cell ty-
pes, such as T regulatory cells, which can dampen PRR activation 
and prevent inflammatory damage to the host. 

 We are pursuing complementary research programs within our 
group in order to (i) identify the molecular basis and in vivo relevance 
for histamine-H2R interactions in respiratory and gastrointestinal in-
flammatory responses; (ii) identify bacterial bioactives that promote 
regulatory immune responses at mucosal sites; (iii) determine the 
role of G protein-coupled receptors (GPCRs) in regulating the im-
mune response in asthma patients.
 
 (i) Histamine is a biogenic amine with extensive effects on many 
cell types including important immunological cells such as antigen-
presenting cells (APCs), Natural Killer (NK) cells, epithelial cells, T 
lymphocytes and B lymphocytes. Histamine and its four receptors 
(H1R – H4R) represent a complex system of immunoregulation with 
distinct effects dependent on receptor subtypes and their diffe-
rential expression.  These are influenced by the stage of cell diffe-
rentiation as well as micro-environmental influences, leading to the 
selective recruitment of effector cells into tissue sites accompanied 
by effects on cellular maturation, activation, polarization and effec-
tor functions leading to tolerogenic or pro-inflammatory responses.  
H1R, H2R, and H4R are expressed by many cell types of the innate 
and adaptive immune system, including DCs, while expression of 
H3R is largely limited to the central nervous system. Histamine has 
diverse effects depending on the cell type and the repertoire of his-
tamine receptors that are expressed. For example, Th1 cells predo-
minantly express H1R while Th2 cells express H2R and activation 
of the H2R can suppress activation of both T cell lineages. H2R 
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munoregulation. Thus, our results to date suggest that histamine 
signaling via H2R suppresses the pro-inflammatory response and 
may represent a novel intervention target in the treatment of allergy 
and asthma.

Histamine may also exert immunoregulatory effects in other in-
flammatory disorders, such as inflammatory bowel disease (IBD). 
Patients with IBD exhibit altered H2R expression on peripheral 
blood monocytes and the suppressive effect of H2R activation on 
TLR-induced cytokine responses is no longer effective in IBD pa-
tients. Within the gastrointestinal mucosa, histamine receptor ex-
pression is altered in inflamed tissue, compared to non-inflamed 
tissue from the same patient, and histamine receptor expression 
is directly correlated with proinflammatory cytokine expression. A 
more detailed histological and functional analysis of mucosal bi-
opsies from IBD patients is ongoing, in order to better define the 
specific role for histamine signaling within the gastrointestinal tract.

 (ii) The commensal microbiota is required for optimal host deve-
lopment and for ongoing immune homeostasis which involves an 
inter-dependence between microbes and immunity.  This requires 
discriminative responses to commensals in comparison to patho-
gens to ensure tolerance and protective immunity respectively. A 
characteristic feature of mucosal tolerance is the induction and 
expansion of Foxp3+ T regulatory cells which limit excessive pro-
inflammatory responses.  We and others have identified specific 
microbes present within the gastrointestinal tract which selectively 
promote Foxp3+ polarization within the mucosa of mice.  However, 
the in vivo mechanisms underpinning this response are not well un-
derstood and it is not clear if results obtained in the murine system 
are also applicable to humans. 
 Within the mucosa, both mDCs and pDCs are in close contact with 
microbes and are responsible for presenting microbial and die-
tary antigens to the adaptive immune system thereby influencing 
polarization of the adaptive response via cytokine and metabolite 
production.  Thus, the decision to induce Foxp3+ T cells is signifi-
cantly influenced by activation of dendritic cell pattern recognition 
receptors (PRRs) which program dendritic cell gene expression 
and subsequent T cell polarization.  Co-ordination between PRR 
signaling pathways is important for the induction of the appropriate 
dendritic cell and T cell response.  For example, TLR-2 recognition 
of zymosan results in the secretion of retinoic acid and IL-10 leading 
to Foxp3+ induction while dectin-1 activation by zymosan leads to 
IL-23 secretion and Th17 induction.  In addition, TLR-2 activation 
was demonstrated to inhibit TLR-3 associated inflammatory res-
ponses within the skin in a TRAF-1 dependant mechanism. 

 Bifidobacterium infantis 35624 (B. infantis) is a commensal micro-
be originally isolated from the human gastrointestinal mucosa and 
has been extensively studied for its ability to regulate inflammatory 
responses, both in mice and humans. We selected this bacterium 
as a model Foxp3 inducing organism.  B. infantis induction of regu-
latory cytokines, such as IL-10, is dependent on TLR-2 recognition 
by mDCs but TLR-9 is required for pDC activation.  In addition to 
regulatory cytokines, DCs regulatory metabolic processes become 
activated, which are also required for the induction of Foxp3+ CD4 

activation of human pDCs leads to a significant downregulation of 
IFN-α and TNF-α release following CpG stimulation. H4R has been 
shown to mediate mast cell, eosinophil, and dendritic cell chemota-
xis and can modulate cytokine production from dendritic cells and 
T cells. H4R has also been shown to be upregulated on human 
T cells under Th2 polarizing conditions in vitro. H4R-/- mice and 
wild-type mice treated with a selective H4R antagonist display re-
duced disease activity following induction of airway inflammation. In 
contrast, H4R activation mediated by a selective agonist, delivered 
intratracheally, mitigated airway hyper-reactivity and inflammation. 
This effect was associated with a potent Foxp3+ T regulatory cell 
response in the lung. Thus, it is clear that histamine and its recep-
tors play an important role in linking innate and adaptive immune 
responses. 

Figure 2) Histamine influences DCs and lymphocytes via their ex-
pression of different histamine receptors.

As described in previous reports, histamine signaling through the 
H2R significantly alters the human dendritic cell immune response 
to bacterial ligands (such as TLR ligands). In addition, ovalbumin 
sensitized mice were co-treated with Famitodine (H2R antagonist) 
or Dimaprit (H2R agonist), resulting in a more severe allergic pheno-
type or protection from allergic sensitization, respectively. Further-
more, we have also demonstrated in H2R knock-out animals, that 
loss of this receptor results in more exaggerated allergic responses 
within the lung. This is characterized by enhanced recruitment of 
eosinophils and elevated cytokine release from tissue cells. Inte-
restingly, the balance between regulatory cells and effector cells 
within the lung is severely disrupted, even prior to allergen sensiti-
zation and challenge. In particular, CD1d expressing DC numbers 
are increased in the lung, while invariant natural killer T cells (iNKT) 
are also increased. Stimulation of iNKT cells by alphaGalCer within 
the lungs of H2R knock-out animals resulted in more severe respi-
ratory inflammation, characterized by an enhanced Th17 respon-
se and recruitment of neutrophils. Lung challenge with other Th2 
promoting lipids resulted in a more pronounced eosinophil respon-
se. Identical results were observed in the house dust mite murine 
model. Our group is currently dissecting these cellular interactions 
in order to further define the molecular basis for this defect in im-
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also associated with alterations in metabolite levels, which is exag-
gerated in the obese asthmatics. Microbiome analysis has revealed 
surprising differences between the groups and these differences in 
microbial populations are currently being examined for their func-
tional significance.

Immunomodulation by Bifidobacterium infantis 35624 in the Murine 
Lamina Propria Requires Retinoic Acid-Dependent and Indepen-
dent Mechanisms.
Konieczna P, Ferstl R, Ziegler M, Frei R, Nehrbass D, Lauener RP, 
Akdis CA, O‘Mahony L. PLoS One. 2013 May 21;8(5):e62617. 
Appropriate dendritic cell processing of the microbiota promotes 
intestinal homeostasis and protects against aberrant inflammatory 
responses. Mucosal CD103(+) dendritic cells are able to produce 
retinoic acid from retinal, however their role in vivo and how they are 
influenced by specific microbial species has been poorly described. 
Bifidobacterium infantis 35624 (B. infantis) feeding to mice resulted 
in increased numbers of CD103(+)retinaldehyde dehydrogenase 
(RALDH)(+) dendritic cells within the lamina propria (LP). Foxp3(+) 
lymphocytes were also increased in the LP, while TH1 and TH17 
subsets were decreased. 3,7-dimethyl-2,6-octadienal (citral) treat-
ment of mice blocked the increase in CD103(+)RALDH(+) dendritic 
cells and the decrease in TH1 and TH17 lymphocytes, but not the 
increase in Foxp3(+) lymphocytes. B. infantis reduced the severity 
of DSS-induced colitis, associated with decreased TH1 and TH17 
cells within the LP. Citral treatment confirmed that these effects 
were RALDH mediated. RALDH(+) dendritic cells decreased within 
the LP of control inflamed animals, while RALDH(+) dendritic cells 
numbers were maintained in the LP of B. infantis-fed mice. Thus, 
CD103(+)RALDH(+) LP dendritic cells are important cellular targets 
for microbiota-associated effects on mucosal immunoregulation.

Bifidobacterium infantis suppression of Peyer‘s patch MIP-1α 
and MIP-1β secretion during Salmonella infection correlates 
with increased local CD4+CD25+ T cell numbers
Scully P, Macsharry J, O‘Mahony D, Lyons A, O‘Brien F, Murphy S, 
Shanahan F, O‘Mahony L. Cell Immunol. 2013 Feb;281(2):134-40. 
The outcome following infection depends on the generation of an 
immune response that results in control of the pathogenic microor-
ganism, while limiting inflammatory collateral damage to the host. 
Bifidobacterium infantis 35624 was shown to be protective against 
Salmonella associated host injury via a Treg-dependent mecha-
nism. In this study, we further examined the mechanisms by which 
B. infantis-induced Tregs protect against Salmonella-associated in-
flammation. B. infantis 35624 feeding to Salmonella-infected mice 
significantly reduced Peyer‘s patch MIP-1α and MIP-1β secretion. 
Chemokine secretion was significantly inversely correlated with 
Peyer‘s patch CD4+CD25+ cell numbers. In vitro, CD25+ T cells, 
but not CD25- T cells, specifically inhibited TNF-α and IFN-γ secre-
tion. However, both CD25+ and CD25- T cells suppressed MIP-1α 
and MIP-1β secretion to the same extent. This study suggests that 
although B. infantis 35624-induced Tregs correlate with inhibition of 
chemokine secretion within the mucosa of pathogen infected ani-
mals, indirect cellular mechanisms may play a role.

cells by B. infantis-stimulated mDCs and pDCs.  However, the me-
chanisms of Foxp3 induction differ for mDCs and pDCs. Of parti-
cular interest, is the induction of retinoic acid metabolism by human 
mDCs. Thus, we have now performed mouse studies, which con-
firm that B. infantis directly induces retinoic acid metabolism in mu-
cosal dendritic cells, associated with increased Foxp3 expression 
and diminished Th1 and Th17 cytokine expression. In addition, the 
protective effect of this microbe on colitis induction in the murine 
DSS model is lost when retinoic acid signaling is inhibited. These 
molecular mechanisms highlight an important link between diet 
(e.g. vitamin A, which is required for DC metabolism to retinoic acid), 
composition of the gastrointestinal microbiota and regulation of in-
testinal immune responses.   Interestingly, recent findings by other 
investigators on microbiota-derived short-chain fatty acids suggest 
that we may have previously underestimated the importance of the 
relationship between diet and the microbiota. Current collabora-
tions with Prof Lauener, Dr Frei and Dr Roduit are examining the 
role for novel dietary components in managing allergic disorders. In 
addition, the identification of novel bacterial-derived  immunoregu-
latory peptides, lipids and polysaccharide structures is ongoing and 
preliminary results suggest that these bacterial-derived molecules 
exert potent immunoregulatory activities. A clearer understanding 
of the mechanisms employed in vivo for the induction of oral to-
lerance by the microbiota will likely result in rational strategies to 
manipulate both T regulatory and effector cells, thereby influencing 
inflammatory disorders such as allergy and asthma.  In addition, the 
identification of bacterial-derived components or metabolites which 
selectively activate the immune regulatory program will lead to the 
rationale design of new drugs for in vivo assessment.

(iii) The incidence of obesity has risen dramatically during the last 
decades and obesity has been correlated with significant public 
health implications, including a well established link with an increa-
sed risk of developing diabetes, coronary artery disease and non-
alcoholic steatohepatitis.  More recent epidemiologic studies have 
demonstrated an increased risk of asthma associated with incre-
asing obesity. The effect of obesity on the occurrence of asthma 
seems to be more prominent in women and non-allergic individuals, 
while there is a dose response effect of increasing body mass index 
(BMI) on asthma incidence. Interestingly, the interaction between 
obesity and asthma is not mediated by classical TH2 inflammation 
as suggested by cytokine profiling and exhaled nitric oxide studies. 
It is becoming increasingly evident that obesity is associated with 
a unique asthma phenotype that is characterized by more severe 
disease with variable response to conventional asthma therapies.  
Metabolic factors, such as free fatty acids (FFA) could also play a 
role in the increased risk for developing asthma.  FFA can be deri-
ved from host metabolism or also from microbiota-associated me-
tabolic processes. FFAs play important physiological roles in many 
tissues as an energy source and as signaling molecules in various 
cellular processes.  We have currently recruited 149 patients and 
volunteers from the Pneumology Department, University Hospital 
Zürich (Dr. Kohler) and the Department of Clinical Immunology, 
Wroclaw Medical University, Poland (Prof. Jutel). Preliminary results 
show that significant alterations in microbial metabolism are evident 
in obese individuals, compared to non-obese individuals. Asthma is 
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TNF-α and IL-6 secretion by peripheral blood mononuclear cells 
(PBMCs) was significantly reduced in the B. infantis 35624-treated 
groups compared with placebo following eight weeks of feeding. 
These results demonstrate the ability of this microbe to reduce 
systemic pro-inflammatory biomarkers in both gastrointestinal and 
non-gastrointestinal conditions. In conclusion, these data show that 
the immunomodulatory effects of the microbiota in humans are not 
limited to the mucosal immune system but extend to the systemic 
immune system.

Transport of Pru p 3 across gastrointestinal epithelium - an essential 
step towards the induction of food allergy?
Tordesillas L, Gómez-Casado C, Garrido-Arandia M, Murua-García 
A, Palacín A, Varela J, Konieczna P, Cuesta-Herranz J, Akdis CA, 
O‘Mahony L, Díaz-Perales A. Clin Exp Allergy. 2013 Dec;43(12):1374-
83.
Since intestinal absorption of food protein can trigger an allergic 
reaction, the effect of plant food allergen on intestinal epithelial cell 
permeability and its ability to cross the epithelial monolayer was 
evaluated.
To study the interaction of Pru p 3 with intestinal epithelium, its na-
tural entrance, analyzing transport kinetics and cellular responses 
that trigger.
This was achieved using Pru p 3, the peach LTP, as a model. En-
terocytic monolayers were established by culturing Caco 2 cells, as 
a model of enterocytes, on permeable supports that separate the 
apical and basal compartments. Pru p 3 was added to the apical 
compartment, the transepithelial resistance (TEER) was measured, 
and the transport was quantified.
The peach allergen that crossed the cell monolayer was detected 
in the cell fraction and in the basal medium by immunodetection 
with specific antibodies and the quantity was measured by ELISA 
assay. Pru p 3 was able to cross the monolayer without disturbing 
the integrity of the tight junctions. This transport was significantly 
higher than that of a non-allergenic peach LTP, LTP1, and occurred 
via lipid raft pathway. The incubation of Caco 2 cells with Pru p 3 
and LTP1 produced the expression of epithelial-specific cytokines 
TSLP, IL33 and IL25.
These results suggest that Pru p 3 was able to cross the cell mo-
nolayer by the transcellular route and then induce the production 
of Th2 cytokines. The results of the present study represent a step 
towards clarifying the importance of Pru p 3 as a sensitizer. The 
capacity of food allergens to cross the intestinal monolayer could 
explain their high allergenic capacity and its fast diffusion through 
the body associating to severe symptoms.

Histamine and gut mucosal immune regulation
Smolinska S, Jutel M, Crameri R, O‘Mahony L. Allergy. 2014 
Mar;69(3):273-81
Histamine is a biogenic amine with extensive effects on many cell 
types, mediated by the activation of its four receptors (H1R-H4R). 
Distinct effects are dependent on receptor subtypes and their diffe-
rential expression. Within the gastrointestinal tract, histamine is pre-
sent at relatively high concentrations, particularly during inflamm-
atory responses. In this review, we discuss the immunoregulatory 
influence of histamine on a number of gastrointestinal disorders, 

Histamine receptor 2 modifies dendritic cell responses to mi-
crobial ligands
Frei R, Ferstl R, Konieczna P, Ziegler M, Simon T, Rugeles TM, Mai-
land S, Watanabe T, Lauener R, Akdis CA, O‘Mahony L. J Allergy 
Clin Immunol. 2013 Mar 1.
The induction of tolerance and protective immunity to microbes is 
significantly influenced by host- and microbiota-derived metaboli-
tes, such as histamine.
We sought to identify the molecular mechanisms for histamine-
mediated modulation of pattern recognition receptor signaling.
Human monocyte-derived dendritic cells (MDDCs), myeloid dendri-
tic cells, and plasmacytoid dendritic cells were examined. Cytokine 
secretion, gene expression, and transcription factor activation were 
measured after stimulation with microbial ligands and histamine. 
Histamine receptor 2 (H2R)-deficient mice, histamine receptors, 
and their signaling pathways were investigated.
Histamine suppressed MDDC chemokine and proinflammatory 
cytokine secretion, nuclear factor κB and activator protein 1 acti-
vation, mitogen-activated protein kinase phosphorylation, and TH1 
polarization of naive lymphocytes, whereas IL-10 secretion was 
enhanced in response to LPS and Pam3Cys. Histamine also sup-
pressed LPS-induced myeloid dendritic cell TNF-α secretion and 
suppressed CpG-induced plasmacytoid dendritic cell IFN-α gene 
expression. H2R signaling through cyclic AMP and exchange pro-
tein directly activated by cyclic AMP was required for the histamine 
effect on LPS-induced MDDC responses. Lactobacillus rhamno-
sus, which secretes histamine, significantly suppressed Peyer 
patch IL-2, IL-4, IL-5, IL-12, TNF-α, and GM-CSF secretion in wild-
type but not H2R-deficient animals.
Both host- and microbiota-derived histamine significantly alter the 
innate immune response to microbes through H2R.

Bifidobacterium infantis 35624 modulates host inflammatory 
processes beyond the gut
Groeger D, O‘Mahony L, Murphy EF, Bourke JF, Dinan TG, Kiely B, 
Shanahan F, Quigley EM. Gut Microbes. 2013 Jul-Aug;4(4):325-39.
Certain therapeutic microbes, including Bifidobacteria infantis (B. 
infantis) 35624 exert beneficial immunoregulatory effects by mi-
micking commensal-immune interactions; however, the value of 
these effects in patients with non-gastrointestinal inflammatory 
conditions remains unclear. In this study, we assessed the impact 
of oral administration of B. infantis 35624, for 6‒8 weeks on in-
flammatory biomarker and plasma cytokine levels in patients with 
ulcerative colitis (UC) (n = 22), chronic fatigue syndrome (CFS) (n = 
48) and psoriasis (n = 26) in three separate randomized, double-
blind, placebo-controlled interventions. Additionally, the effect of 
B. infantis 35624 on immunological biomarkers in healthy subjects 
(n = 22) was assessed. At baseline, both gastrointestinal (UC) and 
non-gastrointestinal (CFS and psoriasis) patients had significantly 
increased plasma levels of C-reactive protein (CRP) and the pro-
inflammatory cytokines tumor necrosis factor α (TNF-α) and inter-
leukin-6 (IL-6) compared with healthy volunteers. B. infantis 35624 
feeding resulted in reduced plasma CRP levels in all three inflamm-
atory disorders compared with placebo. Interestingly, plasma 
TNF-α was reduced in CFS and psoriasis while IL-6 was reduced 
in UC and CFS. Furthermore, in healthy subjects, LPS-stimulated 
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ents with mucosal inflammatory disorders, while the selection of 
enteric microbes for potential probiotic use needs to be conducted 
more in depth than is currently routinely performed.

Davos, June 2014

including food allergy, scombroid food poisoning, histamine intole-
rance, irritable bowel syndrome, and inflammatory bowel disease. 
It is clear that the effects of histamine on mucosal immune homeo-
stasis are dependent on expression and activity of the four currently 
known histamine receptors; however, the relative protective or pa-
thogenic effects of histamine on inflammatory processes within the 
gut are still poorly defined and require further investigation.

Salmonella adhesion, invasion and cellular immune respon-
ses are differentially affected by iron concentrations in a com-
bined in vitro gut fermentation-cell model
Dostal A, Gagnon M, Chassard C, Zimmermann MB, O‘Mahony L, 
Lacroix C. PLoS One. 2014 Mar 27;9(3):e93549.
In regions with a high infectious disease burden, concerns have 
been raised about the safety of iron supplementation because hig-
her iron concentrations in the gut lumen may increase risk of ente-
ropathogen infection. The aim of this study was to investigate in-
teractions of the enteropathogen Salmonella enterica ssp. enterica 
Typhimurium with intestinal cells under different iron concentrations 
encountered in the gut lumen during iron deficiency and supple-
mentation using an in vitro colonic fermentation system inocula-
ted with immobilized child gut microbiota combined with Caco-2/
HT29-MTX co-culture monolayers. Colonic fermentation effluents 
obtained during normal, low (chelation by 2,2‘-dipyridyl) and high 
iron (26.5 mg iron/L) fermentation conditions containing Salmonella 
or pure Salmonella cultures with similar iron conditions were ap-
plied to cellular monolayers. Salmonella adhesion and invasion ca-
pacity, cellular integrity and immune response were assessed. Un-
der high iron conditions in pure culture, Salmonella adhesion was 
8-fold increased compared to normal iron conditions while invasion 
was not affected leading to decreased invasion efficiency (-86%). 
Moreover, cellular cytokines IL-1β, IL-6, IL-8 and TNF-α secretion 
as well as NF-κB activation in THP-1 cells were attenuated under 
high iron conditions. Low iron conditions in pure culture increased 
Salmonella invasion correlating with an increase in IL-8 release. In 
fermentation effluents, Salmonella adhesion was 12-fold and inva-
sion was 428-fold reduced compared to pure culture. Salmonella in 
high iron fermentation effluents had decreased invasion efficiency 
(-77.1%) and cellular TNF-α release compared to normal iron efflu-
ent. The presence of commensal microbiota and bacterial meta-
bolites in fermentation effluents reduced adhesion and invasion of 
Salmonella compared to pure culture highlighting the importance of 
the gut microbiota as a barrier during pathogen invasion. High iron 
concentrations as encountered in the gut lumen during iron sup-
plementation attenuated Salmonella invasion efficiency and cellular 
immune response suggesting that high iron concentrations alone 
may not lead to an increased Salmonella invasion.

Histamine 2-receptor is a key influence in immune responses 
to intestinal histamine-secreting microbes
Ferstl R, Frei R, Schiavi E, Konieczna P, Barcik W, Ziegler M, Lau-
ener RP, Chassard C, Lacroix C, Akdis CA, O‘Mahony L. J Allergy 
Clin Immunol. 2014 Jun 19
Mucosal expression of histamine receptor 2 is critical for immuno-
modulatory responses to bacterial-derived histamine.  Histamine-
secreting microbes may be important intervention targets in pati-
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providing strategies to control or permanently suppress IgE medi-
ated hyper-reactivity reactions by application of our MAT vaccine 
technology. Two main approaches have been considered during 
this study, i) blocking the interaction of IgE with the Fcε Receptor by 
constitutive inhibition of sIgE, and ii) suppress new IgE responses 
by depleting IgE+ memory B cells by extracellular targeting of the 
membrane-bound IgE. We are currently optimizing the vaccination 
strategy in mice and measure the relevant immunological parame-
ters.
A complementary and more practical approach to cure allergy is 
specific immunotherapy (SIT). In this field we are developing diag-
nostic tests to monitor the progress and success of SIT. Although 
introduced 100 years ago, SIT still faces several problems related to 
side effects and limited efficacy. In addition, low patient adherence 
due to very long duration (3 to 5 years) with frequent injections every 
couple of weeks and high average costs of 1500€/SIT patient are 
essential problems. Currently, allergen-SIT is performed with vacci-
nes based on allergen extracts. Administration of allergen extracts 
can cause severe, some times even life threatening, anaphylactic 
reactions as well as new IgE sensitization to other antigens in the 
extract. In addition, many extracts derived from natural materials 
contain innate immune response triggering substances. An incre-
asing number of patients undergoing SIT are raising the rapidly 
growing demand of monitoring tools to check the suitability of a 
patient to initiate SIT, and to early monitor the successful develop-
ment of the therapy. During allergen specific immunotherapy (SIT), 
which represents the only curative treatment approach for allergic 
diseases, increasing doses of an allergen are applied to an allergic 
patient with the aim to induce peripheral T-cell tolerance and a shift 
from a TH2 to a TH1/Treg-biased immune response. The aim of this 
study is the development of diagnostic assays for the monitoring of 
changes in levels of allergen-specific antibodies during SIT using 
the evanescent field technology and the comparison with the stan-
dard methods (ImmunoCap, ELISA) for measurements of allergen 
specific antibodies. In hymenoptera venom allergic and mugwort 
pollen allergic patients undergoing SIT, allergen specific IgE and 
IgG4 were measured with a direct assay, using the allergen as a 
coating molecule and APC labeled anti human IgE or APC labeled 
anti human IgG4 as a detection molecule. During the first months 
of SIT an increase and in a later stage a decrease of allergen spe-
cific IgE were observed, whereas levels of allergen specific IgG4 
starts to increase after the first months of SIT. These data results in 
a decrease of allergen specific IgE/IgG4 ratio, commonly accepted 
as one indicator of successful SIT. Results measured with the EVA-
technology were highly correlated with data obtained with ELISA 
and ImmunoCap. This project is in close collaboration with our in-
dustrial partners for support in test development.
Specific targeting of dentritic cells

Dendritic cells (DCs) are often referred as natural adjuvants, their ro-
le being priming and regulation of immune responses. Targeting of 
DCs using different strategies has been shown to improve antigen 
presentation and shape the immune response. We sought evaluate 
the effects of peptide-mediated DC targeting. Antigens linked to a 
peptide that targets DCs have been first evaluated in vivo, in colla-
boration with the group of Bernard Malissen (Centre d’Immunologie 

Dr. Claudio Rhyner

The activities of the SIAF Division Vaccine Development during the 
timeframe of reporting were focused on several projects and colla-
borations. The Swiss National Science Foundation Project “Targe-
ted elimination of IgE memory B cells and serum IgE through active 
vaccination” 310030_138251/1 and a Commission of Technology 
and Innovation (CTI) granted project “SIT-MONITOR”. The first pro-
ject is performing research in the development and application of 
our MAT Vaccine technology to address two of the key players in 
allergic reactions, IgE positive B cells and serum IgE. The latter one 
is a CTI granted project requesting for the collaboration of industry 
and academia, where Davos Diagnostics and Hamilton figured as 
the industry part and the Vaccine Development Group as the aca-
demic partner. We also integrated some novel technologies (e.g. 
quartz crystal microbalance and ultra performance liquid chroma-
tography) available at the institute into our workflow.
Background: Allergic diseases have reached a pandemic dimensi-
on where up to 25-30% of the population is suffering from allergic 
rhinoconjunctivitis, allergic asthma or atopic dermatitis/eczema. Al-
lergen-specific immunotherapy is currently the only treatment able 
to cure allergic diseases. For the majority of the patients, sympto-
matic treatments based on corticosteroids or other short-term-ac-
ting drugs remain as therapeutic treatment. Because the common 
hallmark of all allergic diseases is related to the production of aller-
gen-specific IgE, approaches aimed at eliminating IgE responses, 
could be an optimal therapy for multi-sensitized patients or patients 
suffering from a hyper IgE syndrome. Both, multi-sensitization and 
hyper IgE syndrome can be considered as common diseases that 
are not causally treatable with the current therapeutic options. 

We engineered EMPD isotype-specific proteins, immunized naïve 
mice with novel MAT-constructs of these proteins and investigated 
the effects of the active vaccination on the development of memory 
B cell and IgE responses and characterized the biological rational 
of MAT vaccines by elucidating the underlying mechanisms on a 
serological and cellular level and in vivo in mice. Since long-living 
plasma cells do not express membrane bound IgE, and are there-
fore not targetable with anti-EMPD antibodies, we plan to target 
IgE in serum (B), we produced polypeptides encompassing the IgE 
region responsible for the binding of IgE to its receptors. We aim at 
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A project in an European collaboration is the aptamer based sensing 
of L. pneumophila, the causative organism of human Legionnaires 
disease, Pontiac fever, and nosocomial pneumonia, using the fast 
and sensitive EVA-biosensor system with a typical measurement 
time of 10 min involving only a few manipulation steps. We develo-
ped two different assay formats for the detection of entire bacterial 
cells using aptamers (single stranded oligonucleotides, which binds 
to various molecular targets with a high affinity) as a detectioin mo-
lecule. In an indirect assay, a polyclonal biotinylated anti-Legionella 
pneumophila antibody bound on a Neutravidin surface served as a 
catching reagent for the bacterial cells, which were detected using 
a specific, Cy5 labeled aptamer (Limit of detection:1e08 cells/ml; 
3e06 cells/well). Directly immobilized bacterial cells on a polystere-
ne surface of an EVA-Chip were also detected with a specific, Cy5 
labeled aptamer. An interesting application of Evanescent fields 
is to distinguish between viral and bacterial respiratory infections. 
This would be very useful as they have very different treatment regi-
mes. The cytokine IP-10 (also known as CXCL10) has been recently 
found to be differentially expressed in bacterial versus viral infection, 
with higher expression levels observed in nasal lavage when there 
is a viral infection. We are developing a diagnostic test that can de-
tect relevant levels of IP-10 in 10 minutes or less in nasal lavage. 
This rapid test could be of great advantage in a clinic where viral or 
bacterial respiratory infections could rapidly be distinguished.

Davos, June 2014

de Marseille Lumin). The testing showed that targeting the antigens 
didn’t improved immunogenicity. Subsequent testing in vitro sug-
gested that the failure in vivo may be due to construct binding to 
macrophages, which are known to be phagocytically very active 
but show strongly reduced antigen presentation.

Figure 1) Art v 1 specific  IgE/IgG4 ratio in mugwort pollen allergic 
patients during SIT, as measured by EVA-technology.

Quantification of molecular interactions on the surface of cells
We aim at developing and optimize a method to capture cells from 
the immune system, e.g T cells or B cells, and to examine the in-
teractions between analytes (monoclonal antibodies) with specific 
ligands (e.g receptors) on the cell surface. The binding kinetics and 
affinity constants obtained in cell-based assays were determined 
and compared to those obtained from the protein interactions of 
recombinant proteins derived from cell receptors. While the measu-
rement of lectin-binding on the surface of whole cells on the Attana 
biosensor system appears to be robust, determinations of antibody 
affinity are rarely successful. In order to investigate and optimize the 
measurement of antibody-whole cell interactions we established a 
model system based on HeLa cells transfected with the b-glucan 
binding C-type lectin Dectin-I. The high Dectin-I expression and the 
fast binding of two different antibodies were confirmed by confocal 
microscopy and flow cytometry. After optimization of binding and 
regeneration conditions performed on the flow cytometer, prelimi-
nary affinity measurements on the Attana showed that recording of 
antibody binding constants on cells was only possible after sorting 
of highly positive clones using an automated cell sorter.

Figure 2) Principle and results of the direct cell immobilization assay 
for the detection of Legionella pneumophila.
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Wawrzyniak M. Isolation and characterization of IL-22 producing T 
cells. 11th EAACI Immunology Winter School, Pichl , Austria, 27-30 
January 2013. 

Wawrzyniak M. Development of IL-22 secretion assay allows isola-
tion and characterization of alive IL-22 producing T cells. WIRM VII, 
Davos, Switzerland, 13-16 March 2013.

Wawrzyniak M. Development of IL-22 secretion assay allows isola-
tion and characterization of alive IL-22 producing T cells. XXV Mee-
ting of the Swiss Immunology PhD Students, Wolfsberg, Switzer-
land, 3-5 April 2013.

Wawrzyniak P, Wawrzyniak M, Wanke K, Rückert B, Kast J, Jakiela 
B, Akdis M, Sanak M, Akdis CA. Role of Th2 cells in the regulation 
of bronchial epithelial tight junctions. WIRM VII, Davos , Switzerland, 
13-16 March 2013. 

Wawrzyniak P, Wawrzyniak M, Wanke K, Rückert B, Kast J, Jakiela 
B, Akdis M, Sanak M, Akdis CA. Role of Th2 cells in the regulati-
on of tight junctions in bronchial epithelial integrity. 8th International 
Symposium on Tonsils and Mucosal Barriers (ISTMB), Zürich, Swit-
zerland 17-19 July 2013.

Wegrzyn A. T regulatory cells and IL-17 for monitoring of asthma 
exacerbations. WIRM VII, Davos, Switzerland, 13-16 March 2013.

Wegrzyn A. T regulatory cells and IL-17A, the key players in asthma 
exacerbations. EAACI-WAO World Allergy & Asthma Congress, Mi-
lan, Italy, 22-26 June 2013.

Wiki M, Schawaller M, Rhyner C, Romer K, Kenk M, Huitema C, 
Crameri R. EVA-sensor: A novel biosensor for performing rapid di-
agnostic tests. World Immune Regulation Meeting VII, Davos, Swit-
zerland, 13-16 March 2013. 

Wiki M, Schawaller M, Rhyner C, Romer K, Kenk M, Huitema C, 
Crameri R. EVA-sensor: A novel biosensor for performing rapid di-
agnostic tests. WIRM-VII, Davos, Switzerland, 13-16 March 2013. 
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Seminars and congress talks
Akdis CA. How to perform flow cytometry with very limited amounts 
of blood. MeDALL Third Annual Meeting, Berlin, Germany, January 
2013.

Akdis CA. Immune tolerance mechanisms to food. Food allergy 
and Anaphlyaxis meeting (FAAM), Nice, France, February 2013.

Akdis CA. Priority issues at European level. European Medicines 
Agency, London, United Kingdom, February 2013.

Akdis CA. IL-33 and inflammatory responses in atopic dermatitis. 
AAAAI Annual Meeting, San Antonio, United States, February 2013.

Akdis CA. T cell Interaction with epithelial cells. AAAAI Annual Mee-
ting, San Antonio, United States, February 2013.

Akdis CA. Adaptive immune interaction. EAACI SERIN, Leuven, 
Belgium, March 2013.
 
Akdis CA. Pathophysiology of allergic inflammation. Rhicoamp 
Winter, Crans Montana, Switzerland, March 2013.

Akdis CA. Mechanisms in immunotherapy. 41st Scandinavian So-
ciety for Immunology Meeting, Copenhagen, Denmark, April 2013.

Akdis CA. How does early and late VIT protection work? EAACI 
Schol Hymenoptera Allergy, Munich, Germany, April 2013.

Akdis CA. Mechanisms of chronicity in allergic. Pediatric Allergy 
Congress, Cesme, Turkey, April 2013.

Akdis CA. Immune tolerance mechanisms and role of tissues. Nati-
onal Immunology Congress, Cesme, Turkey, April 2013.

Akdis CA. Role of tissues in sinus inflammation. 10th Rhinocamp, 
Bodrum, Turkey, May 2013.

Akdis CA. Introduction to immunology. 10th Rhinocamp, Bodrum, 
Turkey, May 2013.

Akdis CA. How to improve research in developing countries. 10th 
Rhinocamp, Bodrum, Turkey, May 2013.

Akdis CA. What drives inflammation from initiation to chronicity? 
2nd Global Allergy Forum GAF, Davos, Switzerland, June 2013.

Akdis CA. Mentorship programme: how to make the most of this 
opportunity. EAACI-WAO World Allergy & Asthma Congress, Milan, 
Italy, June 2013.

Akdis CA. Modulation of the immune response in allergy. EAACI-
WAO World Allergy & Asthma Congress, Milan, Italy, June 2013.

Akdis CA. Mechanism of allergen intolerance. Epalanges, Lau-
sanne, Switzerland, June 2013.

Akdis CA. Mechanisms of chronicity in asthma. Symposium Eico-
sanoids Aspirin and Asthma, Krakow, Poland, June 2013.

Akdis CA. Clinical Immunology Course: Allergenes. 15th Internatio-
nal Immunolgy Congress, Milan, Italy, August 2013.

Akdis CA. Role of tissues in immune regulation in allergic inflam-
mation. 15th International Immunolgy Congress, Milan, Italy, August 
2013.

Akdis CA. Mechanismen der spezifischen Immuntherapie bei Al-
lergien. 29. Fortbildungskongress „Fortschritte der Allergologie, 
Dermatologie, Pneumologie und Immunologie“, Davos, Schweiz, 
September 2013.

Akdis CA. EAACI Immunotherapy decleration. SIAIP, Lipari, Italy, 
October 2013.

Akdis CA. Role of tissue cell responses in chronicity and severity 
in allergic diseases. Asia Pacific Congress of Allergy, Asthma and 
Clinical Immunology APCAACI, Taipei, Taiwan, November 2013.

Akdis CA. Mechanisms of chronicity in asthma. Asia Pacific Con-
gress of Allergy, Asthma and Clinical Immunology APCAACI, Taipei, 
Taiwan, November 2013.

Akdis CA. Mechanisms of chronicity in allergic inflammation. Na-
tional Allergy Immunology Congress, Antalya, Turkey, November 
2013.

Akdis CA. Overview of Allergen Immunotherapy and Tolerance. 
WAO Symposium, Chicago, United States, December 2013.

Akdis CA. Keynote Lecture: Molecular mechanisms in IT, Internati-
onal Symposium on Molecular Allergology (ISMA), Vienna, Austria, 
December 2013.

Akdis M. Novel developments in human immunology. MeDALL 
Third Annual Meeting, Berlin, Germany, January 2013.

Akdis M. The role of T and B cells in allergen tolerance. MeDALL 
Third Annual Meeting, Berlin, Germany, January 2013.

Akdis M. T and B regulatory cells. AAAAI Annual Meeting, San An-
tonio, United States, February 2013.

Akdis M. Allergen-specific B cell regulation. FAAM 2013, 7-9 Feb-
ruary, Nice, France.

Akdis M. Mechanisms of immune tolerance to allergens. Stanford 
University School of Medicine. 28-29 March, 2013

Akdis M. B cells. EAACI SERIN, Leuven, Belgium, March 2013.

Akdis M. Mechanisms of allergen SIT. Pediatric Allergy Congress, 
Cesme, Turkey, April 2013.
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Crameri R. Point of care specific IgE measurements in ten minutes. 
EAACI/WAO Congress, Milano, Italy, June 2013.

Crameri R. Stand der Entwicklung EVA-Reader und EVA-Chips. Vi-
site Stiftung für Innovation, Entwicklung und Forschung Graubün-
den, at Hamilton, Bonaduz, Switzerland, June 2013.

Crameri R. Fungal sensitization, cross-reactivity and autoimmune 
reactions. Satellite Meeting SM5 of the 15th International Congress 
of Immunology, Perugia, Italy, August 2013. 

Crameri R. RaptaDIAG: State of the art Evanescence Technology. 
Madrid, Spain, October 2013.

Ferstl R. H2R mice in allergic airway inflammation: reasons for ele-
vated allergy symptoms. EAACI Winterschool, Pichl, Austria, Janu-
ary 2013.

Ferstl R. Analysis Day at SIAF – Why does it take so long? SIAF-AO 
Meeting, Davos, Switzerland, May 2013.

Garbani M. In vitro and in vivo evaluation of DC-targeting vaccines. 
NANOASIT meeting, Nice, France, August 2013.

Garbani M. Improval of immunotherapies by cell penetration pepti-
des. XXV Meeting of the Swiss Immunology PhD students, Schloss 
Wolfsberg, Thurgau, April 2013.

Huitema C. Rapid measurement of binding affinities with evane-
scence biosensor technology. WIRM-VII, Davos, Switzerland, 
March 2013.

Huitema C. Rapid quantification of specific IgE in serum using an 
Evansescence Biosensor. SSAI Congress, Bern, Switzerland, April 
2013.

Huitema, C. Detection of biomolecules. Visit of Students from Wa-
geningen University, Netherlands, Davos, Switzerland, October 
2013.

O’Mahony L. Mechanisms for uegulating mucosal Immune reacti-
vity.  Seminar series of the Wroclaw Medical University, Wroclaw, 
Poland, January 2013.

O’Mahony L. Does microbial exposure influence the development 
of food allergy. Food Allergy and Anaphylaxis Meeting (FAAM), 
Nice, France, February 2013.

O’Mahony L. Mucosal tolerance mechanisms. American Academy 
of Allergy Asthma and Immunology, Houston, USA, February 2013.

O’Mahony L. Therapeutic microbes for managing chronic inflamm-
atory disorders. ZAIG seminar series, Zurich, Switzerland, April 
2013.

O’Mahony L. Mucosal innate immune regulation by microbes and 

Akdis M. New vaccines for induction of immune tolerance. National 
Immunology Congress, Cesme, Turkey, April 2013.

Akdis M. Mechanisms of specific immunotherapy. 10th Rhino-
camp, Bodrum, Turkey, May 2013.

Akdis M. Immune tolerance mechanisms. 10th Rhinocamp, Bod-
rum, Turkey, May 2013.

Akdis M. T and B regulatory cells. EAACI-WAO World Allergy & 
Asthma Congress, Milan, Italy, June 2013.

Akdis M. Mechanisms of allergen-specific immunotherapy.
16 September, 2013. ETH Zurich, Department of Biosystems Sci-
ence and Engineering (D-BSSE), Basel, Switzerland.

Akdis M. Mechanisms of peripheral tolerance. TEAM-EPIC Mid-
term meeting, September, Cork, Ireland.

Akdis M. Molecular mechanisms breaking allergen-specific T cell 
tolerance in human subjects. AAITO, 24-26 October, Ancona, Italy.

Akdis M. La desensibilizzazione e la tolleranza. SIAIP, Lipari, Italy, 
October 2013.

Akdis M. Allergen immunotherapy. Asia Pacific Congress of Allergy, 
Asthma and Clinical Immunology APCAACI, Taipei, Taiwan, No-
vember 2013.

Akdis M. Mechanisms of allergen-specific immunotherapy. Asia 
Pacific Congress of Allergy, Asthma and Clinical Immunology AP-
CAACI, Taipei, Taiwan, November 2013.

Akdis M. New treatments for allergen immunotherapy. WAO Sym-
posium, Chicago, United States, December 2013.

Crameri R. Davos Diagnostics, aktueller Stand. Visite Stiftung für 
Innovation, Entwicklung und Forschung Graubünden, Davos, Swit-
zerland, February 2013.

Crameri R. Das schweizerische Institut für Allergie- und Asthma-
forschung. Visit Kantonsschule Chur, Davos, Switzerland, February 
2013.

Crameri R. Update on the development of dendritic cell-targeting 
vaccines. NANOASIT meeting, Stockholm, Sweden, February 
2013.

Crameri R. RaptaDIAG WP2: Evanescence biosensors, overview of 
the progress. Davos, Switzerland, April 2013.

Crameri R. Rapid in vitro diagnostics for platelets. Clou Partners 
GmbH München, Germany, June 2013.
Crameri R. Evanescent wave fluorescence technology: substituting 
ELISA with fast real time background free diagnostic tests. Visit of 
the Research Center Borstel, Davos, Switzerland, June 2013.
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Schawaller M. Personalisierte Medizin Biomarker/In-vitro-Diagnos-
tik. Deutsch–Schweizer Innovationsforum in der Medizintechnik, 
Erlangen, Germany, 16 March 2013. 

Schawaller M. Simple, reliable diagnostic test systems: Examples of 
DiaMed and Davos Diagnostics. Jaques Cartier Conference, Lyon, 
France, 25-26 November 2013.

Schiavi E. Preliminary studies on Bifidobacterium infantis 35624 
exopolysaccharides. Team-epic meeting, University of Vienna, 
Austria, May 2013.

Stanic B. Biological profile and regulatory capacity of human IL-10 
(over)expressing B cells. EAACI-WAO World Allergy & Asthma Con-
gress 2013, June 2013.

van de Veen W. Phenotypic and functional characterization of hu-
man allergen-specific memory B cells. EAACI/WAO Congress, Mi-
lan, Italy, June 2013.

van de Veen W. Characterization of human allergen-specific me-
mory B cells in high-dose allergen-exposure models. MeDALL 
Third Annual Meeting, Berlin, Germany, January 2013.

Wanke K. Bronchial Epithelium Integrity and Tight Junctions are 
Regulated by T Regulatory Cells and TGFbeta in Asthma. EAACI 
Winter School, Pichl, Austria, January 2013.

Wanke K. Tight Junctions and bronchial epithelial integrity regulati-
on by regulatory T cells and TGFbeta in asthma. EAACI-WAO World 
Allergy & Asthma Congress, Milano, Italy, June 2013.

Wawrzyniak P. Role of Th2 cells in the regulation of tight junctions 
in bronchial epithelial cells in asthma. EAACI Winter School, Pichl, 
Austria, January 2013.

Wawrzyniak P. Regulation of tight junctions by Th2 cells in bronchial 
epithelial cells. EAACI, Milan, Italy, June 2013.

Wawrzyniak P. Regulation of tight junctions by Th2 cells in bron-
chial epithelial cells. Symposium „Eicosanoids, Aspirin and Asthma 
2013, Cracow, Poland, June 2013.

Wegrzyn A. T helper cells response during asthma exacerbations 
triggerd by respiratory virus infection. Eicosanoids, Aspirin and 
Asthma, Krakow, Poland, June 2013.

metabolites. Swiss Society for Allergology and Immunology (SSAI), 
Bern, Switzerland, April 2013.

O’Mahony L. Portrait of an immunoregulatory bifidobacterium. Se-
minar series of the Medizinisches Forschungszentrum, Kantonsspi-
tal St. Gallen, Switzerland, June 2013.

O’Mahony L. The interplay between different histamine receptors in 
allergic diseases. European Academy of Allergy and Clinical Immu-
nology, Milan, Italy, June 2013.

O’Mahony L. Gut microbiome and its role in the development of 
food allergy. European Academy of Allergy and Clinical Immunolo-
gy, Milan, Italy, June 2013.

O’Mahony L. Microbial factors regulating mucosal tolerance. Se-
minar series of the Borstel Research Institute, Germany, October 
2013.

O’Mahony L. Immunotherapeutic microbes and their metabolites. 
Microbiome Translational Science Day, Philadelphia, USA, October 
2013.

Prati M. Characterization of preventive/therapeutic vaccines in a 
murine model of asthma. XXV Meeting of the Swiss Immunology 
PhD students - Schloss Wolfsberg, Thurgau, April 2013.

Prati M. Characterization of preventive/therapeutic vaccines in a 
murine model of asthma. Visit of Students from Wageningen Uni-
versity, SIAF, Davos, October 2013.

Rebane A. Anti-inflammatory function of miR-146a in keratinocytes 
and atopic dermatitis. World Immune Regulation Meeting, Davos, 
Switzerland, March 2013.

Rebane A. The function of miR-146a in keratinocytes and atopic 
dermatitis. Center for Clinical Research, Zürich, Switzerland, March 
2013.

Rebane A. The function of miR-146a in keratinocytes and atopic 
dermatitis. Department of Biochemistry, University of Lausanne, 
Switzerland, July 2013.

Rhyner C. Discovery, design, and detection of molecules. Visit of 
Research Center Borstel, SIAF, Davos, Switzerland, June 2013.

Rhyner C. Allergien – Die grosse Volkskrankheit. MCL Laboratorien, 
Niederwangen, Switzerland, June 2013.

Rhyner C. Allergien – Die grosse Volkskrankheit. Toggweiler Labo-
ratorien, Wallisellen, Switzerland, July 2013.

Rhyner C. Identification and Cloning of midge Allergens involved in 
equine insect bite hypersensitivity. ISMA Satellite Meeting, Vienna, 
Austria, December 2013.
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Crameri R. Session 2: Fungi, adaptation and immune dysregula-
tion. Satellite Meeting SM5 of the 15th International Congress of 
Immunology, Perugia, Italy, August 2013. 

Ferstl R. Poster Session, Innate Immunity II. WIRM-VII, Davos, Swit-
zerland, March 2013.

O’Mahony L. WIRM-VII, Davos, Switzerland, March 2013.

O’Mahony L. European Academy of Allergy and Clinical Immunolo-
gy, Milan, Italy, June 2013.

Palomares O. Poster session: Dendritic cells I”. WIRM-VII, Davos, 
Switzerland, March 2013.

Pamorares O. OAS 17: “Innate immunity”. XXXII EAACI-WAO World 
Allergy and Asthma Congress. Milan, Italy, June 2013.

Palomares O. Food Allergy: New Molecular Insight”. EAACI FAAM 
Congress. Nice, France, August 2013.

Rebane A. microRNAs. WIRM-VII, Davos, Switzerland, March 2013.

Rhyner C. Novel vaccines. WIRM-VII, Davos, Switzerland, March 
2013.

Rhyner C. Molecular biomarkers for allergen-specific immunothera-
py. EAACI-WAO Congress 2013, Milano, Italy, June 2013.

Rhyner C. JMA Poster Session - Molecular allergy. EAACI-WAO 
Congress 2013, Milano, Italy, June 2013.

Rhyner C. WS 5 Basic mechanisms of specific immunotherapy. 
EAACI-WAO Congress 2013, Milano, Italy, June 2013.

Rhyner C. LBPS 10 Allergy diagnosis. EAACI-WAO Congress 2013, 
Milano, Italy, June 2013.

Schawaller M. Biomarker/In-vitro-Diagnostik. Deutsch–Schweizer 
Innovationsforum in der Medizintechnik, Erlangen, Germany, March 
2013. 

Schawaller M. CTI Projects Award Nominees Session I. CTI Med-
tech Event, Bern, Switzerland, August 2013.

van de Veen W. B cell subsets and immune regulation. WIRM-VII, 
Davos, Switzerland, March 2013.

van de Veen W. Immunological mechanisms of allergen-specific 
immunotherapy. EAACI/WAO Congress, Milan, Italy, June 2013.

Chair at congresses
Akdis CA. EAACI Session: Allergen specific immunotherapy from 
bench to bedside. AAAAI Annual Meeting, San Antonio, United 
States, February 2013.

Akdis CA. Where do we stand today? EAACI SERIN, Leuven, Bel-
gium, March 2013.

Akdis CA. Allergology Rhinocamp Winter, Crans Montana, Switzer-
land, March 2013.

Akdis CA. Innate immune response, WIRM-VII, Davos, Switzerland, 
March 2013.

Akdis CA. Welcome and Mechanisms, EAACI School Hymenopte-
ra Allergy, Munich, Germany, April 2013.

Akdis CA. Biomarkers. National Immunology Congress, Cesme, 
Turkey, April 2013.

Akdis CA. Allergy day. 10th Rhinocamp, Bodrum, Turkey, May 2013.

Akdis CA. Progress versus deficits in allergy at various levels. 2nd 
Global Allergy Forum GAF, Davos, Switzerland, June 2013.

Akdis CA. EAACI-WAO World Allergy and Asthma Congress, Plen-
ary Session I, Milan, Italy, June 2013.

Akdis CA. Global Allergy Forum Davos, Switzerland, June 2013.

Akdis CA. Sublingual allergen immunotherapy. Asia Pacific Con-
gress of Allergy, Asthma and Clinical Immunology APCAACI, Taipei, 
Taiwan, November 2013.

Akdis CA. 2nd GRF One Health Summit, Davos, Switzerland, No-
vember 2013.

Akdis CA. Session 4. Allergen-immune system interaction: from the 
sensitization to effector phase. International Symposium on Mole-
cular Allergology (ISMA), Vienna, Austria, December 2013.

Akdis M. MeDALL Third Annual Meeting, Berlin, Germany, January 
2013.

Akdis M. Allergy day. 10th Rhinocamp, Bodrum, Turkey, May 2013.

Akdis M. Mechanisms of immunotherapy, T cells and beyond. EAA-
CI-WAO World Allergy & Asthma Congress, Milan, Italy, June 2013.

Crameri R. Novel Immunoregulatory Pathways. WIRM-VII, Davos, 
Switzerland, March 2013. 

Crameri R. Postgraduate Course 13: Translating basic immunology 
for clinicians interested in allergy.
EAACI/WHO Meeting, Milan, Italy, June 2013.
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Wegrzyn A. Travel Grant. EAACI-WAO World Allergy & Asthma 
Congress, Milan, Italy, June 2013.

Wegrzyn A. Abstract Prize. EAACI-WAO World Allergy & Asthma 
Congress, Milan, Italy, June 2013.

Degreees
Konieczna P. PhD. Thesis: The molecular mechanisms mediating 
mendritic cell responses to anti-inflammatory microbes. University 
of Zürich, Faculty of Science, Swiss Institute of Allergy and Asthma 
Research, November 2013.

Schiavi E. PhD. Thesis: Probiotic bacteria administration as an im-
muno-modulatory approach for food allergy treatment: preclinical 
studies in mouse models. University “Sapienza” of Rome, Italy, No-
vember 2013.

van de Veen W. PhD. Thesis: Human B Cells in Peripheral Toleran-
ce. University of Zürich, Faculty of Science, Swiss Institute of Allergy 
and Asthma Research, October 2013.

Public Seminars
11.02.2013
Prof. Dr. med. Peter König, Institute of Anatomy, University of Lü-
beck, Germany. Microscopic imaging of dynamic processes to 
better understand asthma.

09.04.2013
Dr. Emre Karakoc, University of Washington, Department of Geno-
me Sciences, Seattle, USA. Computational methods for detecting 
mapping-hidden variants in next generation sequencing data and 
applications on complex diseases.

10.06.2013
VISIT OF THE “RESEARCH CENTER BORSTEL” 
Prof. Dr. Uta Jappe, Clinical and Molecular Allergology. Allergens: 
identification - molecular structure - immunogenicity.

Prof. Dr. Reto Crameri, Molucular Allergology. Evanescent wave flu-
orescence technology: substituting ELISA with fast real time back-
ground free diagnostic tests.

Prof. Dr. Otto Holst, Biochemical Biochemistry. Allergy-protection 
and other issues.

Dr. Claudio Rhyner, Vaccine Development. Discovery, design, and 
detection of molecules.

Dr. Gabriele Schramm, Cellular Allergology. Immunomodulatory 
factors from parasitic worms.

Prof. Dr. med. Cezmi A. Akdis, Immunology. The role of tissue cells 
in allergen tolerance and chronicity.

Prof. Dr. Heinz Fehrenbach, Experimental Pneumology. Animal mo-

Lectures
Lectures at University of Zurich
Akdis CA. HS 2013 Nr. 1215, Mechanisms of Allergic Diseases.
Akdis CA. HS 2013 Nr. 1180, Klinisch-experimentelle Konferenz zur 
Allergologie.
Akdis CA. HS 2013 Nr. 3486, Vorlesung Molekulare Zellbiologie.
Akdis M. HS 2013 Nr. 1215, Mechanisms of Allergic Diseases.

Akdis M. HS 2013 Nr. 1180, Klinisch-experimentelle Konferenz zur 
Allergologie.
Akdis M. HS 2013 Nr. 3486, Vorlesung Molekulare Zellbiologie.
Crameri R. HS 2013 Nr. 1215, Mechanisms of Allergic Diseases.
Crameri R. HS 2013 Nr. 1180, Klinisch-experimentelle Konferenz 
zur Allergologie.
Crameri R. HS 2013 Nr. 3486, Vorlesung Molekulare Zellbiologie.
O’Mahony L. HS 2013 Nr. 1215, Mechanisms of Allergic Diseases.
O’Mahony L. HS 2013 Nr. 3486, Vorlesung Molekulare Zellbiologie.
O‘Mahony L. HS 2013 Nr. 1180, Klinisch-experimentelle Konferenz 
zur Allergologie.

Lectures at University of Salzburg 
Crameri R. FS 2013 Nr. 437.663, Einführung in die molekulare Im-
munologie.

Awards 
Akdis CA. World Allergy Organization. Scientific Achievement 
Award, Milan, Italy, June 2013

Huitema C. Rapid quantification of specific IgE in serum using an 
Evanescence Biosensor. Poster Prize, Satellite Meeting SM5 of the 
15th International Congress of Immunology, Perugia, Italy, August 
2013.

Schawaller M. Development of a novel evanescence biosensor for 
sensitive and quantitative measurement of proteins and nucleic 
acid in ten minutes. Poster Prize, Satellite Meeting SM5 of the 15th 
International Congress of Immunology, Perugia, Italy, August 2013.

Smolinska S. Travel Grant. EAACI-WAO World Allergy & Asthma 
Congress, Milan, Italy, June 2013.

Smolinska S. Poster Prize. EAACI-WAO World Allergy & Asthma 
Congress, Milan, Italy, June 2013.

Stanic B. Abstract Prize. EAACI-WAO World Allergy & Asthma Con-
gress, Milan, Italy, June 2013.

Wawrzyniak M. Abstract Prize Winner. Isolation and characterizati-
on of human IL-22 producing T cells.
EAACI-WAO World Allergy & Asthma Congress, Milan, Italy, June 
2013.

Wawrzyniak M. SIAF Science Day 2013 – 1st Award for The Best 
Presentation. Isolation and characterization of human IL-22 produ-
cing T cells.
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Carly Huitema, Swiss Institute of Allergy and Asthma Research, Da-
vos. Detection of biomolecules.

19.12.2013
SIAF Science Day
Biological profile and regulatory capacity of IL-10 – overexpressing 
B cells. Stanic B.

B-and T-cell responses to rhinovirus. Aab A.

B cell profiles in tonsils. Wirz O.

Interaction between B-cell and epithelial cells. Kubo T.

Comparative measurements of allergen specific antibodies using 
the evanescent field method. Olzhausen J.

Implementation of on-cell affinity measurements. Garbani M.

Control of bronchial epithelium integrity and tight junctions by 
TGFbeta and Treg cells. Wanke K.

Th2 cells reduce tight junction integrity in normal, but not asthmatic 
bronchial epithelial cells. Wawrzyniak P.

What regulates Innate lymphoid cells induced inflammation? 
Morita H.

Innate lymphoid cell and epithelial cell interaction. Sugita K.

Isolation and characterization of human IL-22 producing T cells. 
Wawrzyniak M.

Short chain fatty acids (SCFA) reduce symptoms of allergic airway 
inflammation. Ferstl R.

The sialic acid N-Glycolylneuraminic acid (Neu5Gc) in allergy pre-
vention. Frei R.

Characterization of preventive/therapeutic vaccines in a murine 
model of asthma. Prati M.

dels in the study of new cellular players in experimental asthma.

PD Dr. med. Dr. Phil. nat. Mübeccel Akdis, Immunodermatology. 
Mechanisms of allergen-specific tolerance.

Dr. Liam O’Mahony, Molecular Immunology. Immune regulation by 
microbes and metabolites.

Prof. Dr. Frank Petersen, Biochemical Immunology. The role of neu-
trophils in allergic asthma.

19.06.2013
NOVEL DEVELOPMENTS IN ALLERGY 2013: SIAF SYMPOSIUM
Professor Hillel Koren, Environmental Health, USA. Environmental 
factors and their impact on allergies. 

Professor Stephen J. Galli, Department of Pathology, Stanford Uni-
versity School of Medicine, USA. When bad cells turn good: Mast 
cells in host defense against venoms. 

Professor Donald Y. M. Leung, University of Colorado Medical 
School Denver, USA. Barrier dysfunction in atopic dermatitis.

08.07.2013
Prof. Claude Favrot, Vetsuisse Faculty, University Zurich. Canine 
atopic dermatitis: Areas of notable ignorance.

11.07.2013
Prof. Hamida Hammad, Laboratory of Immunoregulation and Mu-
cosal Immunology and Department of Respiratory Medicine, Ghent 
University, Belgium Crosstalk between lung epithelial cells and den-
dritic cell in asthma.

23.09.2013
Prof. Manfred Kopf, Molecular Health Sciences Platform, ETH Zu-
rich. The development and function of alveolar macrophages.

10.10.2013
Prof. Marek Sanak, Jagiellonian University Medical College Krakow, 
Poland. Virus infections and asthma.

16.10.2013
VISIT OF STUDENTS FROM WAGENINGEN UNIVERSITY, NL
Willem van de Veen, Swiss Institute of Allergy and Asthma Re-
search, Davos. Human B cells in immune tolerance.

Ruth Ferstl, Swiss Institute of Allergy and Asthma Research, Davos
Allergic airway inflammation in histamine 2 receptor  knockout mice.

Mark Fellmann, University Institute of Immunology Bern. Investiga-
ting the regulatory role of FcepsilonRII (CD23) on IgE synthesis in 
human B cells. 

Moira Prati, Swiss Institute of Allergy and Asthma Research, Davos
Characterization of preventive/therapeutic vaccines in a murine 
model of asthma.

Winner of the SIAF Science Day 
2013:
Marcin Wawrzyniak
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European Union Research Project, MedALL - Secretary General, 
Executive Committee Member, Work package leader

European Union Research, PreDicta - Steering board member, 
Work package leader

Crameri R.  
Academia Raetica - Co-founder and vice president

Academia Raetica Symposium, „Graubünden forscht: Young Sci-
entists in Contest” - Member of organizing committee

18th Congress of the “International Society for Human and Animal 
Mycology” (ISHAM), Berlin - Member of the organizing committee
2nd International Workshop on Allergen Vaccines, Cuba - Member 
of the organizing committee

7th Framework Program ALLFUN - Steering board member

7th Framework Program ALLFUN - Work package leader (Com-
mon immunogenic fungal molecules and cross-reactive structures: 
towards a universal diagnosis)

Euronanomed Program NANOASIT - Steering board member, 
Work package leader (Engineering optimal allergy vaccines)

Naturforschende Gesellschaft Davos - Advisory board member 
and treasurer

Satellite Meeting SM5 “Fungi in the setting of inflammation, allergy 
and autoimmune diseases: translating basic science into clinical 
practices” of the 15th International Congress of Immunology, Peru-
gia, Italy - Member of the organizing committee 

World Immune Regulation Meeting - Member of the organizing 
committee

O’Mahony L.  
EAACI Immunology Section - Board Member 2011-2015

EAACI Immunology - Section Secretary 2013-2015

EAACI Immunology winter school, Brasov, Romania, Jan 2014 - 
Organizer 

EAACI Immunology winter school, Les Arc, France, Jan 2015 - Or-
ganizer

EAACI Food Allergy and Anaphylaxis Guidelines - Group member

EU COST Action BM0806 – Histamine H4 Receptor - Management 
Committee Member 

COST BM0806 - Financial Rapporteur 

Scientific Posts
Akdis CA. 
Allergopharma Award - Committee member

American Academy of Allergy, Asthma & Immunology (AAAAI) - 
Eczema Atopic Dermatitis Committee Member

American Academy of Allergy, Asthma & Immunology (AAAAI) - 
Cells and Mediators Committee, Board Member

Christine Kuehne - Center for Allergy Research and Education (CK-
CARE) - Board of Directors

COST Action BM0806 - Recent advances in histamine receptor H4 
research member

International Coalition in Allergy and Asthma, a collaborative net-
work between EAACI, AAAAI, ACAAI, WAO (iCAALL) - Chair

European Academy of Allergy Clinical Immunology (EAACI) - Exe-
cutive Committee Member (2003-), President 2011-2013, Past Pre-
sident 2013-2014

European Asthma Research and Innovation Partnership (EARIP) - 
Member

Global Allergy and Asthma European Network GA2LEN - Executive 
Committee Member

PHARF (Phadia Allergy Research Forum) Award - Committee 
member

World Allergy Organization Research Council - Council Member

World Immune Regulation Meeting - Chairman

Akdis M. 
Clemens von Pirquet-prize for Allergology, The Austrian Society of 
Allergol. and Immunol. - Reviewer

Collegium Internationale Allergologicum - Council Member (2006-
2010)

Immunotherapy consultant, Workshop is “in focusing and prioriti-
zing future research that will lead to the development of more ef-
fective and safer modes of immunotherapies to prevent and treat 
allergic diseases” in the National Institute of Allergy and Infectious 
Diseases. Bethesda, Maryland, October, 2012.

European Academy Allergy Clinical Immunology - Immunology 
Section Board Member, 2004-2008

World Immune Regulation Meeting - Member of the organizing 
committee
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World Immune Regulation Meeting - Member of the organizing 
committee

Annual EAACI meeting, Copenhagen 2014 - Scientific Program 
Committee member 

Rhyner C.
EAACI interest group “Functional Genomics and proteomics” - 
Member of the Board

Academia Raetica - Member

British Biochemical Society - Member

World Immune Regulation Meeting - Member of the organizing 
committee

2nd International Workshop on Allergen Vaccines, Cuba - Member 
of the organizing committee

Editorial Activities
Akdis CA. 
Current Opinion in Immunology, editorial board member

European Journal of Immunology, editorial board member

Expert Opinion on Emerging Drugs, editorial board member

International Reviews of Immunology, editorial board member

Journal of Allergy Clinical Immunology, associate editor 

Journal of Investigational Allergology and Clinical Immunology, edi-
torial board member

Nature Reviews in Immunology, highlight advisor

Clinical Translational Allergy, associate editor

Genes and Immunity, editorial board member

Allergy asthma immunology, editorial board member

Allergology international, editorial board member

World Allergy Organization, editorial board member

Allergo Jounral International, advisory board

Akdis M.
Allergy, editorial board member

International Archives of Allergy and Immunology, editorial board
member

Recent patents in inflammation, allergy and drug discovery, editorial 
board member

Journal of Allergy Clinical Immunology, editorial board member

Crameri R.
Allergy, associate editor

Biochemical Journal, editorial board member

International Archives of Allergy and Immunology, editorial board 
member

Mycoses, deputy editor

The Open Allergy Journal, editorial board member

The Open Immunology Journal, editorial board member

The Open Mycology Journal, editorial board member
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Hacettepe University, Dept. Pediatrics, Ankara (TR), (Prof. O. Kalay-
ci, Prof. C. Sackesen, Prof. E. Birben)

Imperial College, London (UK), (Prof. S. Durham, Dr. K. Nouri-Aria, 
MH Shanti)

Institut de Génétique et de Biologie Moléculaire et Cellulaire, Centre 
National de la Recherche Scientifique/Institut National de la San-
té et de la Recherche Médicale/Université de Strasbourg, Illkirch, 
(FRA), (Dr. M. Li)

Institut Pasteur, Paris (F), (Prof. J.P. Latgé, Dr. S. Paris)

Kantonsspital Basel, Abt. Dermatologie, Basel (CH), (Prof. A. Bir-
cher)

Jagiellonian University, Krakow (PL), (Prof. Marek Sanak, Dr. B. Ja-
kiela)

Kantonsspital Chur, Department ENT, Chur (CH), (Dr. HB. Fahrner)
 
Karolinska Hospital, Stockholm (S), (Prof. Dr. G. Gavfelin, Dr. H. 
Grönlund, Prof. O. Rasool, Prof. A. Scheynius, Prof. M. van Hage, 
Dr. S. Thunberg)

Marmara University, Istanbul (TR), (Prof. T. Akkoç,  Prof. C. Özdemir)

Max-Planck Institute for Molecular Genetics, Berlin-Dahlem (D), (Dr. 
Z. Konthur, Prof. H. Lehrach)

Medical University of Lodz, Lodz (P), (Prof. M. Kowalski)

Medical University of Brasov, (RO), (Prof. I. Agache, Dr. C. Agache)

Medical University of Vienna, Au, Department of Pediatrics, Vienna 
(A), (Dr. T. Eiwegger, Prof. Z. Scephaluzi)

Novartis, Basel (CH), (Dr. C.H. Heusser)

Paul-Ehrlich-Institut, Langen (D), (Dr. E. Flory, Prof. S. Vieths)

Paul Scherrer Institute (CH), (Prof. R. Schibli, Dr. R. Waibel)

Rätisches Kantons- und Regionalspital, Chur (CH), (Dr. M. Kuhn, 
Prof. W. Reinhart, Prof. T. Fehr, Dr. E. Riedi)

Red Cross Finland, Blood Service, Stem Cell, Transplantation Ser-
vices, Research Laboratory, Helsinki (Fin), (Dr. N. Woolley)

Skirball Institute of Biomolecular Medicine, New York University, 
School of Medicine, New York (USA), (MD Dr. Dan R. Littman, Dr. 
Mark M.W. Chong)

Stallergenes SA (FR), (Dr. P. Moingeon, Dr. L. van Overtvelt, Dr. E. 
Wambre)

Collaborations with the Clinics of Davos
Hochgebirgsklinik Davos-Wolfgang (PD Dr. G. Menz, Prof. R. Laue-
ner, Dr. C. Steiner, Dr. A. Kirsch)

Nederlands Astmacentrum (Dr. A. Bron, Dr. J. Romeijin)
Spital Davos (Dr. J. Mattli, Dr. A. Speiser)

Zürcher Höhenklinik Davos, Davos Clavadel (Dr. T. Rothe)

Collaborations outside Davos
Academic Medical Center, Dept. of Cell Biology and Histology, 
Amsterdam (NL), (Porf. H. Spits)

Akdeniz University, Human Gene Therapy Unit, Antalya, (TR), (Prof. 
S. Sanlioglu)

ALK, Copenhagen (DK), (Dr. H. Jacobi, Dr. K. Lund, Dr. A. Millner, 
Dr. M. Spangfort, Dr. P.A. Würtzen)

Allgem. Krankenhaus (AKH) Wien (A), Institut für Allgemeine und 
Experimentelle Pathologie, (Prof. H. Breiteneder, Dr. P. Ebersteiner, 
Prof. E.-J. Jarolim, Dr. S. Natter, Prof. O. Scheiner, Prof. R. Valenta, 
Dr. S. Vrtala)

Allergopharma, Reinbek (D), (Dr. A. Nandy, Dr. S. Klysner) 

Beckman Research Institute, Department of Molecular and Cellular 
Biology, City of Hope, Duarte, CA (USA), (Dr M. Boldin) 

Bilkent University, Ankara (TR), (Prof. I. Gürsel)

Biochem. Institut, University of Zürich, Zürich (CH), (Prof. M. Grütter, 
Dr. P. Mittl)

Center for Inflammation Research, University of Edinburgh (UK), 
(Prof. J. Schwartze)

Children’s Hospital Srebrnjak, Department of Translational Medici-
ne, Zagreb (CRO), (Prof. M. Mercep)

Complutense University Madrid (Dr. O. Palomares, Dr. M. Martin-
Fonseca)

Consejo Superior de Investigaciones Cientificas (CSIC), Madrid (E), 
(Dr. C. Bernabéu)

East Switzerland Children’s Hospital, St. Gallen (CH), (Prof. R. Lau-
ener)

ETH Zürich, Departement Pharmazie, Zürich (CH), (Prof. G. Folkers)

Forschungszentrum Borstel, Borstel (D), (Prof. U. Jappe, Prof. H. 
Fehrenbach, Prof. Dr. O. Holst)
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University of Lausanne, Department of Biochemistry, Lausanne 
(CH), (Prof. Margot Thome) 

University of Szeged, Department of Dermatology and Allergology, 
Szeged, (HUN) (Dr. Nikoletta Nagy, Prof. Lajos Kemeny) 

University of Tartu, Institute of Biomedicine and Translational Medi-
cine, Tartu (EST), (Dr. A. Rebane, Prof. P. Peterson) 

Tytgat Institute of Intestinal and Liver Research, Academic Medical 
Center, Amsterdam (NL), (Prof. H. Spits)

Wroclaw Medical University, Wroclaw (PL), (Prof. M. Jutel, Dr. K. 
Solarewicz)

Tartu University Hospital, Dermatology Clinic, Tartu (EST) (Prof. K. 
Kingo) 

Technische Universität München, Klinik und Poliklinik für Dermato-
logie und Allergologie am Biederstein, München (D), (Prof. J. Ring)

Technische Universität München, Forschungszentrum für Umwelt 
und Gesundheit, München (D), (Prof. C. Schmidt-Weber, Prof. Dr. 
C. Traidl-Hoffmann)

The Hospital for Sick Children, Cancer and Blood Research Pro-
gram, Toronto (CAN), (Dr. M. Letarte)

The Netherlands Cancer Institute, Divison of Cellular Biochemistry, 
Amsterdam (NL), (Prof. P. ten Dijke, Dr. S. Itoh)

Uludag University of Bursa, Bursa (TR), (Prof. H.B. Oral)

Universität Bern, Dept. Clinical Vet. Medicine (PD Dr. E. Marti, Prof. 
A. Zurbriggen)

Universität Graz, Dept. of Pediatrics, Graz (A), (Dr. E.M. Varga)

Universität Graz, Inst. Pharm. Chem., Graz (A), (Prof. A. Kungl)

Universitätsklinikum Freiburg D, COPD & Asthma Researchgroup 
(CARG), Abtl. für Pneumologie, Freiburg (D), ( PD Dr. Marco Idzko)

Universität Salzburg, Salzburg (A), (Prof. M. Breitenbach)

Universität Zürich, Clinical Trials Center, Zürich (CH), (PD Dr. G. Sen-
ti)

Universitätsklinik Zürich, Dermatologische Klinik, Zürich (CH), (Prof. 
R. Dummer, PD Dr. Th. Kündig, PD Dr. P. Schmid-Grendelmeier, 
PD Dr. B. Ballmer-Weber, PD Dr. G. Hofbauer, Prof. L. Frenc)

Universitätsspital Bern, Kinderklinik, Inselspital, Bern (CH), (Prof. R. 
Kraemer, Dr. C. Aebischer-Casaulta, Prof. M.H. Schöni)

Universitätsspital Zürich, Vetsuisse Fakultät, Zürich (CH), (Prof. C. 
Fauvrat, Dr. A. Rostaher)

Universitätsspital Zürich, Abteilung für Klinische Immunologie, Zü-
rich (CH), (Prof. O. Boyman)

Universitätsspital Zürich, Abteilung ENT, Zürich (CH), (PD Dr. D. 
Holzmann, Dr. M. Soyka)

Universitätsspital Zürich, Kinderklinik, Zürich (CH), (Prof. R. Lauener, 
Dr. C. Roduit, Dr. A. Jung) 

University of Istanbul, Institute of Experimental and Medical Re-
search, Istanbul (TR), (Prof. G. Deniz, Dr. G. Erten, Dr. U. Kücüksezer
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