
NEWS

Mrs. Ruth Jacob visits the IRB. 
      The IRB relies on the generosity of indivi-
dual patrons to enable important research 
and educational programs. Mrs. Ruth Jacobs, 
and her late husband Gustav, have been a 
pillar of support for the International PhD 
program, a program that has already seen 
the defense of 18 doctoral degrees. The PhD 
program attracts the highest caliber scientists 
from all over the world to give lectures and 
journal clubs to the PhD students at the IRB. 
This intense and privileged contact with 
leading scientists is one of the outstanding 
features of the IRB PhD program.
     Mrs. Horten, accompanied by her associa-
tes, participated in a lecture by Antonio 
Lanzavecchia as well as the lectures of two 
students,Martha Neagu and Dirk Baumjohann.

Molinari receives research fellowship
     On the 21st of March in the auditorium 
of the Foundation Louis-Jeantet in Geneva, 
Maurizio Molinari was awarded a research 
fellowship for his project: “Use of specific 
antibodies and intrabodies to regulate Abeta 
production” by the AETAS Swiss Foundation 
for Ageing Research.

PROJECTS

Promoting Careers in Science
     The Department of Education of the Canton 
Ticino, together with the Faculty of Innovative 
Technology of the SUPSI, the Swiss National 
Center for Super Computing and the IRB have 
launched a joint initiative to encourage young 
people to explore the possibilities of a scienti-
fic or technological career.
     Aimed at middle school students, the 
campaign, “Noi: Futuro” hopes to increase 
awareness of the science and technology 
careers with special emphasis on female 
students. Statistics show that in Switzerland 
and Europe an ever-decreasing number of 
students choose to pursue a career in science 
or technology.

To combat this trend a working group 
has been created to find new channels of 
information including a poster competition 
as well as a series of events and initiatives.
     The IRB will participate in a series of 
laboratory activities in Immunology in which 
IRB scientists will guide a group of students 
through a hands-on experience of immunolo-
gical research. Other themes are:
- DTI 1: tema “Robot”
- DTI 2: tema “Spazio”
- DTI 3: tema “Materiali avanzati”
- DTI 4: tema “Internet/Web/Multimedia”
- CSCS: tema “Visualizzazione avanzata”

For more information:
- DTI (Dipartimento Tecnologie Innovative 

della SUPSI), Manno: Giambattista Ravano, 
Bernardo Zumthor 
tel. 058-666.65.11
dti@supsi.ch

- CSCS (Centro Nazionale Svizzero di 
Supercomputing), Manno:Bernardo 
Zumthor
tel. 079-67.67.302
bernardo.zumthor@supsi.ch

- IRB (Istituto di Ricerca in Biomedicina), 
Bellinzona:Tom Brooks
tel. 091-820.03.27 
thomas.brooks@irb.unisi.ch
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The IRB is also doing its part through local 
school outreach programs. This month three 
different classes visited the IRB:
- On the 26th of March a group from Liceo 

Lugano 2 led by  Prof. Vismara took part in 
a presentation and tour of the IRB as well 
as an informal lecture by Fabio Grassi on 
immunology.

- On the 28th David Jarossay and Marcus 
Thelen presented to a group of students 
from the Liceo Bellinzona.

- On the 29th Maurizio Molinari presented 
the work of his lab on Alzheimers Disease.

These visits are an important opportunity for 
the IRB to participate in the local community 
and to expose young students to the world of 
scientific research.

A group of students attending 
the lecture of Maurizio Molinari

Prof. Markus Thelen, Phd “Signal transduction” Group Leader

Poster of the campaign

1



EVENTS

On the 21st of March the IRB hosted
the Lions Club of Locarno
      As part of an overall effort of increasing 
the awareness of the IRB mission in the local 
public, the institute was pleased to host 30 
members of the Lions Club of Locarno for a 
lecture by Mariagrazia Ugguccioni and a visit 
of the labs.

Attending the lecture

Visiting the lab

Visiting the FACS Facility

Fabio Grassi,Markus Manz and Federica 
Sallusto have received funding from 
the Swiss National Fund.
Fabio Grassi
      The immune system preserves organism 
integrity by detecting potential pathogenic 
modifications in the different tissues and 
eliminating cells harboring such modifications.
T lymphocytes play a crucial role in orchestra-
ting the immune response. Expression of the 
pre-T cell receptor (pre-TCR) in the plasma 
membrane of immature T cell in the thymus 
determines cell proliferation and differentiation 
of T lymphocytes. After completion of the 
differentiation program, T cells migrate 
outside the thymus to colonize peripheral 
lymphoid organs, such as lymph nodes, 
spleen and Peyer’s patches in the gut, where 
immune responses originate. A peculiarity 
that distinguishes the pre-TCR from most 
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receptors expressed in the cell membrane 
is the transduction of an activating signal 
to the cell interior independently of interaction 
with a ligand. This characteristic is typical 
of mutated receptors, which are responsible 
of neoplastic transformation, i.e. tumors. 

Fabio Grassi, MD
Our experiments are aimed at understanding 
the mechanisms leading to this property 
of the pre-TCR. Since pre-TCR signaling is 
characterized by translocation of the associa-
ted CD3 signaling modules in particular 
membrane microdomains, defined as “rafts”, 
and thereafter to endosomes inside the cell, 
we are selectively shuttling the CD3 modules 
to these cellular compartments in pre-TCR 
negative immature T cells. 
      The study of the effects of the selective CD3 
translocation should allow us to elucidate 
the role played by rafts and endosomes for the 
distinct functions of the pre-TCR. 
      Another important issue connected to pre-
TCR biology is the oncogenic potential of such 
receptor once aberrantly expressed after T cell 
differentiation. Indeed, pre-TCR expression 
is detected in a large variety of human acute 
T lymphoblastic leukemias (T-ALL). Therefore, 
the characterization of pre-TCR signaling 
will have possible implications in the pathoge-
nesis of leukemia and lymphoma as well as 
regulation of T cell activation.

MARKUS GABRIEL MANZ, M.D
      Dendritic cells (DCs) are a heterogeneous 
immune system cell population, originally 
defined by their ability to most efficiently 
present antigens to T cells. 
      For simplicity, we here divide DCs in two 
major subsets, conventional DCs (cDCs, i.e. 
classical tissue DCs and Langerhans cells), 
and plasmacytoid DCs (pDCs, also called 
natural type I interferon producing cells, IPCs). 
DCs, with the exception of follicular DCs, are 
part of the hematopoietic system. In mice, 
and likely similar in humans, cDCs and pDCs 
have a short in vivo steady-state turn-over 

time of about four and fourteen days respecti-
vely. Since tissue DCs and IPCs are mostly 
non-dividing cells, they need to be regenerated 
continuously via developmental intermediates 
from hematopoietic stem cells (HSCs), 
a process that must be tightly regulated. 
What are the critical factors that determine 
cDC and pDC development in vivo; which 
successive transcriptional events must occur 
during differentiation; what are the essential 
cytokines and chemokines; along which 
major hematopoietic pathways segregate 
DC-developmental intermediates; in which 
spacial compartment does DC differentiation 
occur; and what are the mechanisms that 
guide cDC and pDC regeneration from stem 
and progenitor cells upon fluctuating need 
in steady-state and inflammation?
      With improving technologies to purify 
minute viable cellular fractions by FACS, 
to track transferred cells in vivo, to flag-tag, 
delete, or over-express candidate critical 
genes in experimental animals, with the 
availability of recombinant cytokines, 
and the growing knowledge about innate 
immune receptors and their ligands, it now 
becomes feasible to make substantial progress 
in answering these questions. It was e.g. 
demonstrated that DCs can efficiently be diffe-
rentiated from stem and progenitor cells or 
from monocytes in Flt3-ligand or GM-CSF 
supplemented in vitro cultures, respectively, 
while for in vivo steady-state DC differentia-
tion Flt3-ligand, but not GM-CSF, acts as 
non-redundant cytokine, as demonstrated 
by in vivo cytokine deletion, injection, or over-
expression. 

Markus Gabriel Manz, MD

We and others recently demonstrated that 
DCs can differentiate 
from flt3-positive hematopoietic stem and 
progenitor cells to mature flt3-positive cells 
via a lymphoid and myeloid developmental 
pathway in both mice and humans. cDC 
and pDC differentiation can be inhibited by 
molecular interference with flt3-signaling,



that in turn leads to up-regulation of endoge-
nously produced Flt3-ligand. Furthermore, 
we demonstrated that flt3-receptor over-
expression can rescue and enhance both cDC 
and pDC development in vivo.
      Our working hypothesis is thus that DC 
development, as e.g. erythropoiesis or thyroid 
hormone production, is regulated via positive 
and/or negative feedback mechanisms at the 
hematopoiesis-immune system interface 
to ensure appropriate DC regeneration upon 
demand in steady-state and inflammation.
We here propose to address regulation of DC 
differentiation by a) identifying sequential 
critical early dendritic cell commitment steps 
in mouse and human hemato-lymphopoiesis 
(isolation and full characterization of candida-
te clonal common dendritic cell committed 
progenitors, CDPs); b) studying dendritic 
cell development relevant cytokine/cytokine 
receptor expression and function in steady-
state and immunological challenges in vivo 
in mice (generation and evaluation of Flt3-
ligand and GM-CSF double deficient mice, 
and Flt3-ligand-/-GM-CSF-/- mice that in 
addition lack M-CSFR in their hematopoietic 
compartment, generation and evaluation 
of Flt3 and Flt3-ligand reporter mice); c) 
testing the influence of inflammatory immune 
stimuli on dendritic cell development in vitro 
and in vivo (mapping of pathogen receptor 
expression along dendritic cell developmental 
pathways, and testing of DC development 
under the influence of pathogen associated 
factors in vitro and in vivo); and d) interfering 
pharmacologically with dendritic cell 
development and evaluating resulting impact 
on in vivo immune responses (vaccination, 
experimental autoimmune encephalitis, 
and graft versus host disease).
     Understanding mechanisms of DC regene-
ration will not only provide knowledge about 
how these rare but essential regulators of 
the immune system are produced in steady-
state and inflammation, but likely also will 
generate some fundamental insight into how 
conserved signals of invading pathogens 
might be integrated in early hematopoiesis 
in order to mount efficient immune responses.      
     Furthermore, knowledge about physiolo-
gical regeneration of DCs will be valuable for 
the development of new strategies to interfere 
with this process in order to either enhance 
or ameliorate DC guided immune responses, 
e.g in states of immunodeficiency, autoimmu-
nity, or in solid organ and hematopoietic 
cell transplantation.

FEDERICA SALLUSTO
      This project is the continuation of ongoing 
research on the cellular basis of T cell memory 
and in particular on the relationship between 
migratory capacity and effector function. 
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Federica Sallusto, PhD

The general aim is to identify memory T cell 
subsets, their role in the immune response 
and the stimuli that drive their differentiation 
from naive T cells. In the current period we will 
focus on five main questions which will be 
addressed primarily in the human system and, 
when necessary, in the mouse system. 

- The first aim is to identify human Th17 
memory T cells using surface markers, 
to understand the regulation of IL-17 and 
other cytokine gene expression in this 
subset, and to identify the cues that drive 
human Th17 differentiation. 

- The second aim is to develop a method 
to interrogate with high efficiency small 
samples of human memory T cells against 
a large number of antigens. 

- The third aim is to characterize a population 
of self-reactive T cells that we found to be 
present at increased frequencies in autoim-
mune patients. 

We will further explore their possible role 
in enhancing immune and autoimmune 
responses by developing a mouse model. 
The fourth aim is to understand in vivo which 
are the priming conditions that lead to diffe-
rentiation of mouse central memory versus 
effector memory T cells. The fifth aim is 
to investigate the role of effector and effector 
memory T cells in immune responses, in parti-
cular the consequence of their migration to 
inflamed lymph nodes and their interaction at 
these sites with antigen-presenting dendritic 
cells. These studies are expected to increase 
our understanding of human memory T cells 
in normal and pathological conditions and 
to provide relevant information for designing 
effective vaccines capable of specifically 
eliciting appropriate immune responses.

Special thanks to 
The Helmut Horten Foundation

  EVENT CALENDAR
		  Thursday, April 4th, 2007
  Eric Prossnitz: “Estrogen-mediated Signaling”
  via GPR30”.
  Cell Biology & Physiology, University of New Mexico,  
  Albuquerque, Mexico

		  Friday, April 13th, 2007	     
  Applied Biosystems: “Gene expression  
  and Genotyping”.
  Applera Europe B.V., Rotkreuz Branch, Rotkreuy, 
  Switzerland

		  Saturday, April 21th, 2007	     
  Marisa Jaconi: “Human embryonic stem cells,   
  cardiac differentiation and therapies 
  of the heart: the future is now?”
  Department of Pathology and Immunology Faculty 
  of Medecine, Geneva University, Switzerland

		  Tuesday, April 24th, 2007	     
  Cameron Simmons: “Disease Pathogenesis:   
  Dengue and H5N1 influenza in Vietnam”. 
  Oxford University Clinical Research Unit, Hospital 
  for Tropical Diseases, HCMC, Vietnam


