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2010: Robert G. Edwards; The Nobel Prize in Physiology or Medicine 2010 was awarded to Robert G. Edwards 

"for the development of in vitro fertilization" 

2009: Elizabeth H. Blackburn, Carol W. Greider, Jack W. Szostak; The Nobel Prize in Physiology or Medicine 

2009 was awarded jointly to Elizabeth H. Blackburn, Carol W. Greider and Jack W. Szostak "for the discovery of 

how chromosomes are protected by telomeres and the enzyme telomerase" 

2008: Harald zur Hausen, Françoise Barré-Sinoussi, Luc Montagnier; The Nobel Prize in Physiology or Medicine 

2008 was divided, one half awarded to Harald zur Hausen "for his discovery of human papilloma viruses 

causing cervical cancer", the other half jointly to Françoise Barré-Sinoussi and Luc Montagnier "for their 

discovery of human immunodeficiency virus" 

2007: Mario R. Capecchi, Sir Martin J. Evans, Oliver Smithies; The Nobel Prize in Physiology or Medicine 2007 

was awarded jointly to Mario R. Capecchi, Sir Martin J. Evans and Oliver Smithies "for their discoveries of 

principles for introducing specific gene modifications in mice by the use of embryonic stem cells" 

2006: Andrew Z. Fire, Craig C. Mello; The Nobel Prize in Physiology or Medicine 2006 was awarded jointly to 

Andrew Z. Fire and Craig C. Mello "for their discovery of RNA interference - gene silencing by double-stranded 

RNA" 

2005: Barry J. Marshall, J. Robin Warren; The Nobel Prize in Physiology or Medicine 2005 was awarded jointly 

to Barry J. Marshall and J. Robin Warren "for their discovery of the bacterium Helicobacter pylori and its role 

in gastritis and peptic ulcer disease" 

2004: Richard Axel, Linda B. Buck; The Nobel Prize in Physiology or Medicine 2004 was awarded jointly to 

Richard Axel and Linda B. Buck "for their discoveries of odorant receptors and the organization of the 

olfactory system" 

2003: Paul C. Lauterbur, Sir Peter Mansfield¸The Nobel Prize in Physiology or Medicine 2003 was awarded 

jointly to Paul C. Lauterbur and Sir Peter Mansfield "for their discoveries concerning magnetic resonance 

imaging" 

2002: Sydney Brenner, H. Robert Horvitz, John E. Sulston; The Nobel Prize in Physiology or Medicine 2002 was 

awarded jointly to Sydney Brenner, H. Robert Horvitz and John E. Sulston "for their discoveries concerning 

'genetic regulation of organ development and programmed cell death'" 

2001: Leland H. Hartwell, Tim Hunt, Sir Paul M. Nurse; The Nobel Prize in Physiology or Medicine 2001 was 

awarded jointly to Leland H. Hartwell, Tim Hunt and Sir Paul M. Nurse "for their discoveries of key regulators 

of the cell cycle" 

2000: Arvid Carlsson, Paul Greengard, Eric R. Kandel¸The Nobel Prize in Physiology or Medicine 2000 was 

awarded jointly to Arvid Carlsson, Paul Greengard and Eric R. Kandel "for their discoveries concerning signal 

transduction in the nervous system" 

1999: Günter Blobel; The Nobel Prize in Physiology or Medicine 1999 was awarded to Günter Blobel "for the 

discovery that proteins have intrinsic signals that govern their transport and localization in the cell". 









 







 



 

 





 







 







 









 









 





 



 



 

 

 



 

 





  

Gene targeting - a versatile technology 

The consequences of a gene knockout tell us about the function of that gene. Conditional changes, 

which can be activated at specific time points or in selected tissues, help in establishing the gene's 

function at a specific age, or in specific cell types. 

 

It is also possible to introduce precise changes into the protein coding part of a gene. This can be 

done with the purpose of mimicking a human mutation believed to cause disease. Alternatively, a 

mouse could be made to produce the human version of a protein. Such studies improve our 

possibilities for studying human disease mechanisms and for developing and testing new 

pharmaceuticals. 

 

The genome sequencing projects have taught us that mammals have 22–23,000 genes, more than 

90% of which have a function shared between mouse and man. 

 

To date more than 10,000 genes have been targeted in mice. More than 500 different models of 

human diseases have been produced by gene targeting, including models for hypertension, 

atherosclerosis, cancer, diabetes and cystic fibrosis. 



The Nobel Assembly at Karolinska Institutet has awarded the Nobel Prize in Physiology or Medicine 2008 
to Harald zur Hausen, Françoise Barré-Sinoussi and Luc Montagnier for their discoveries of two 
viruses causing severe human diseases. 
One half is awarded to Harald zur Hausen "for his discovery of human papilloma viruses causing cervical 
cancer" and the other half jointly to Françoise Barré-Sinoussi and Luc Montagnier "for their discovery of 
human immunodeficiency virus". 

 

Harald zur Hausen 
Born 1936 
German Cancer Research 
Center, 
Heidelberg, Germany 

Françoise Barré-Sinoussi 
Born 1947 
Institut Pasteur, 
Paris, France 

Luc Montagnier 
Born 1932 
World Foundation for AIDS 
Research and Prevention, 
Paris, France 

  
 
HPV 
Human papilloma virus has circular, double-
stranded DNA, protected by capsid proteins. 
Diameter: 55 nm. 
HIV 
Human immunodeficiency virus is a retrovirus of 
the lentivirus group. Viral RNA is converted to DNA, 
which integrates into the cellular genome. Diameter: 
90–130 nm. 
  

Discovery of HPV, human papilloma virus, in 
cervical cancer 
 
Against the prevailing view during the 
1970s, Harald zur Hausen postulated a role for 
human papilloma virus (HPV) in cervical cancer. 
He assumed that the tumour cells, if they 
contained an oncogenic virus, should harbour viral 
DNA integrated into their genome. 
 
 
 
 



The approach 
Harald zur Hausen pursued his idea for over ten years by searching for evidence of HPV forms in tumour 
cells using probes for known HPV. 
 
 
  

 
  
Discovery of HIV, human immunodeficiency virus 
Following medical reports of a novel immunodeficiency 
syndrome in 1981, the search for a causative agent was 
initiated. Françoise Barré-Sinoussi and Luc 
Montagnier isolated and cultured lymph node cells 
from patients that had swollen lymph nodes 
characteristic of the early stage of acquired immune 
deficiency. 
They detected activity of the retroviral enzyme reverse 
transcriptase, a direct sign of retrovirus replication. Th-
ey also found retroviral particles budding from the 
infected cells. Isolated virus infected and killed 
lymphocytes from both diseased and healthy donors, 
and reacted with antibodies from infected patients. 
Searching for an unknown retrovirus 

 
  
Two global health problems 
  
Distribution of cervical cancer 



 

The global public health burden attributable to human papilloma virus is considerable. More than 5% of 
all cancers worldwide are caused by persistent infection with this virus. Infection by the human papilloma 
virus is the most common sexually transmitted agent, afflicting 50-80% of the population. 
  
Distribution of HIV-infected individuals 

 

Human immunodeficiency virus has generated a novel pandemic. Successful antiretroviral therapy results 
in life spans for infected people now reaching levels similar to those of uninfected people. Never before 
has science and medicine been so quick to discover, identify the origin and provide treatment for a new 
disease entity. 
  
Credits and references for the 2008 Nobel Poster for Physiology or Medicine 
 
Scientific Advisors, Professors at Karolinska Institutet: Jan Andersson, Infectious Diseases. Bertil Fredholm, Pharmacology, Chair 
of the Nobel Committee. Hans Jörnvall, Physiological Chemistry, Secretary of the Nobel Assembly. Klas Kärre, Immunology. Björn 
Vennström, Molecular Biology. 
 
Illustrations and layout: Annika Röhl, Bengt Gullbing 
 
Printed by Alfa Print AB, Stockholm, 2008 
 
Copyright © 2008 The Nobel Committee for Physiology or Medicine at Karolinska Institutet 
SE-171 77 Stockholm, Sweden 
 
Web adapted version: Nobelprize.org 
 
Nobel Prize® and the Nobel Prize®medal design mark are the registered trademarks of the Nobel Foundation. 

 
  
Nobel Poster from the Nobel Committee for Physiology or Medicine, web adapted by Nobel Web 
TO CITE THIS PAGE: 
MLA style: "The 2008 Nobel Prize in Physiology or Medicine - Illustrated Presentation". Nobelprize.org. 6 Oct 2011 
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2008/illpres.html 



The Nobel Assembly at Karolinska Institutet has awarded the Nobel Prize in Physiology or 
Medicine 2009 jointly to Elizabeth Blackburn, Carol Greider and Jack Szostak for the 
discovery of how chromosomes are protected by telomeres and the enzyme telomerase. 

 

Elizabeth H. Blackburn 
Born 1948 
University of California, 
San Francisco, USA 

Carol W. Greider 
Born 1961 
Johns Hopkins University 
School of Medicine, 
Baltimore, USA 

Jack W. Szostak 
Born 1952 
Harvard Medical School, 
Boston, USA 

  
-The award recognizes the discovery of a 
fundamental mechanism that has added a 
new dimension to our understanding of the 
cell, shed light on disease mechanisms, and 
stimulated the development of potential new 
therapies. 
 
 
  

Telomere DNA protects the chromosomes 
Elizabeth Blackburn studied the single-cell 
organism Tetrahymena thermophila and had found that 
the ends of chromosomes contain a short DNA sequence 
repeated many times. 
Jack Szostak studied yeast cells and observed that 
linear artificial minichromosomes were rapidly 
degraded. Together they decided to test if telomere 
DNA from Tetrahymena could protect 
minichromosomes in yeast. 

 



Telomerase builds telomere DNA 
How are telomeres formed? Carol 
Greider and Elizabeth 
Blackburn asked if an enzyme might 
synthesize telomeres. 
 
  
Telomerase and disease 
Th-e discovery of telomere function 
and telomerase has broad medical 
implications in many fields including 
cancer, ageing and certain inherited 
diseases. 
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The Nobel Assembly at Karolinska Institutet has awarded the Nobel Prize in Physiology or 

Medicine 2010 to Robert G. Edwards for the development of human in vitro fertilization 

(IVF). His achievements have made it possible to treat infertility, a medical condition afflicting a 

large proportion of humanity including more than ten percent of all couples worldwide. 

 

Robert G. Edwards 

Robert Edwards was born in 1925 in Batley, Yorkshire, UK. During most 

of his academic career in reproductive physiology, he worked in 

Cambridge, UK, where he and his coworkers also started the world's fi-

rst IVF centre, Bourn Hall Clinic. Robert Edwards is currently professor 

emeritus at the University of Cambridge. 

  

 

  



 

  

A historic delivery 

On July 25th 1978 the world's first IVF baby, Louise 

Brown, was born as a result of Robert Edwards' new 

treatment. Th-e event attracted worldwide attention 

and marked the beginning of a new era in medicine. 

 

 IVF – a safe and effective treatment 

IVF is now an established treatment when sperm 

and eggs cannot meet by natural means. Twenty to 

thirty percent of implanted eggs lead to the birth of a 

child. Complication risks are very small if only one 



egg is transferred into the uterus. Long-term follow-up studies have shown that IVF children are 

as healthy as other children. 

 

 Four million children - so far 

Approximately four million children have so far been born 

with the help of IVF technology. Several IVF children have 

given birth to their own healthy children, and this is perhaps 

the best evidence for the safety and success of IVF therapy. 

Robert Edwards' vision is now a reality, and brings joy to 

families all over the world 

 

 
 

Credits and references for the 2010 Nobel Poster for 

Physiology or Medicine 

 

Scientific Advisors, Professors at Karolinska Institutet: Göran K Hansson, Medicine, 

Secretary of the Nobel Assembly; Outi Hovatta, Obstetrics and Gynecology; Christer Höög, 

Genetics; Klas Kärre, Immunology, Chairman of the Nobel Committee; Hugo Lagercrantz, 

Pediatrics; Urban Lendahl, Genetics 

 

Medical writer: Ola Danielsson 

 

Illustrations and layout: Mattias Karlén 

 

Copyright © 2010 The Nobel Committee for Physiology or Medicine 

 

Web adapted version: Nobelprize.org 

 

Nobel Prize® and the Nobel Prize® medal design mark are the registered trademarks of the 

Nobel Foundation. 

 
  

TO CITE THIS PAGE: 

MLA style: "The 2010 Nobel Prize in Physiology or Medicine - Illustrated Information". 

Nobelprize.org. 6 Oct 2011 

http://www.nobelprize.org/nobel_prizes/medicine/laureates/2010/illpres.html 
 




