
 

 

 
 
Josef Penninger - Biography 
 
Josef Penninger was born in 1964 in Gurten, Austria. He received a High School 
education in classical humanities and studied Medicine, Immunology, and History 
of Arts in Innsbruck, Austria. After his graduation in 1990 he left Austria to pursue 
postgraduate studies at the Ontario Cancer Institute in Toronto. From 1994 to 
2002, Josef Penninger worked as a lead researcher at the Amgen Research Institute 
in Toronto affiliated with the University of Toronto and the Ontario Cancer 
Institute. In 2002, he accepted the appointment as director of the newly 
established Institute of Molecular Biotechnology of the Austrian Academy of 
Sciences, IMBA, and moved back to Vienna. Currently, Josef Penninger is Full 
Professor at the Departments of Immunology and Medical Biophysics at the 
University of Toronto, Professor of Genetics at the University of Vienna, Austria, and 
Honorary Professor of the Chinese Academy of Sciences/Peking Union Medical 
College.  
 
Josef Penninger received various prizes and honors such as the "Highest talented" 
Award from the Rotary Club Innsbruck (1990); the "Anton von Eiselsberg"-Price for 
best medical related scientific work in Austria (awarded for data from the thesis in 
1991); the “William E. Rawls Prize” (for outstanding contribution to cancer research) 
from the National Cancer Institute of Canada (1999); Top Ten list of the most cited 
researchers in the world (2000 and 2001); Young leader in Medicine in Canada 
(2000); Canada’s Top 40 under 40 (2001); Canadian Research Chair in Cell Biology 
(2001); Young Canadian Explorer Award (2002); listed among the 10 most 
promising scientists in all fields of science in the world by Esquire magazine (2002); 
Elected to the Austrian Academy of Sciences (2002); International Research Prize in 
Bone Research (2003); Austrian Scientist of the Year Award (2003); Austrian of the 
year – Austria04 (2004); Elected to the German Academy of Sciences Leopoldina 
(2004); and appointed as Young Global Leader by the World Economic Forum 
(2005).  
 
Scientifically, his basic approach is to genetically manipulate and change genes in 
mice and to determine the effects of these mutations in the development of the 
whole organism and in diseases. Trough these mutations, he  tries to establish 
basic principles of development and basic mechanisms of disease pathogenesis. 
The main focus of his laboratory lies on heart and lung diseases, autoimmune 
diseases and cancers as well as bone diseases.  
 
The research group led by Josef Penninger made some important findings in the 
recent years such as the identification of the genetic principle of how cells can 
sense stress [Nishina et al. Nature 1997]; the identification of a molecular motor 
(Vav1) that allows cells to cluster the antigen receptor [Fischer et al. Curr. Biol. 1998; 



Kong et al. J. Exp. Med. 1998; Penninger and Crabtree, Cell 1999]; the first genetic 
proof that OPGL is the critical regulator for osteoclasts that controls bone loss in 
old age osteoporosis, cancer metastases, tooth loss, and arthritis [Kong et al. 
Nature, 1999]; first molecular explanation why children with acute leukemias as 
well as patients suffering from  leukemias, melanomas, breast cancers or prostate 
cancers, asthma, chronic infections (AIDS, hepatitis, tuberculosis), diabetes or 
multiple sclerosis suffer bone loss.  
He also identified the molecular principle of bone loss and cartilage loss in arthritis. 
Inhibition of the osteoporosis gene OPGL completely prevents bone loss 
associated with these diseases in animal models and completely prevents clinical 
symptoms and crippling in arthritis. Based on these findings, drugs which block 
bone loss in all of these diseases are being developed and are already in phase III of 
clinical trials. These drugs act like insulin for diabetes, but, in this case, work for all 
types of bone loss. [Kong et a, Nature, 1999];  
 
Penninger’s other discoveries include: 
Identification of the first causal link between bacterial infections and heart disease. 
[Bachmaier et al. Science 1999]; first molecular and evolutionary explanation for 
gender bias and sex hormone regulation of bone loss in females [Fata et al. Cell, 
2000]; first paper to show that OPGL regulates tooth loss and that inhibition of this 
pathway can completely prevent loss of teeth [Teng et al. J. Clin. Invest.]; 
Identification of a molecular gatekeeper (Cbl-b) that allows white blood cells to 
respond to infections and at the same time prevents the cells to attack the own 
body (that this is a gatekeeper of autoimmunity such as diabetes or multiple 
sclerosis). [Bachmaier et al. Nature 2000; Krawczyk et al. Immunity, 2000; Jeon et al. 
Immunity, 2004]; Elucidation of the role of PI3K• in T-cell and neutrophil functions 
[Sasaki et al. Science 2000]; Genetic identification of a second mitochondrial-
regulated, caspase-independent pathway that controls the first wave of 
programmed cell death during mouse morphogenesis [Joza et al. Nature 2001]; 
identification of novel principles for cell adhesion (Griffiths et al. Science 2001); 
identification of the DREAM as a master gene that controls pain perception (Cheng 
et al. Cell, 2002); and recently the identification of novel paradigms for the control 
of heart functions (Crackower et al. Nature 2002; Crackower et al. Cell 2002).  
His group is currently working on new ideas to prevent lung failures and why SARS 
and other infections kill people via lung failure.  
 


