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The Science for Life Laboratory - Stockholm 

Science 328,805 (14 May 2010)   

•  New resource center for high-throughput bioscience  

•  Joint effort of three universities (Karolinska, KTH and SU) 

•  May 2010. Start of center. 150 researchers in 2011. 

•  Next generation sequencers  

•  Next generation plasma/serum profiling  

•  Worlds largest collection of antibodies to human targets 



1.  Individualized therapy – introduction 

2.  The human genome project – status 

3.  The Human Protein Atlas project 

4.  Personalized medicine 

5.  Future prospects 
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Individualized medicine – an 
introduction 
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Drug development 

•  Very expensive clinical trials (altogether 1 billion USD in cost) 

•  High failure rates in all phases 



Dramatic decline in productivity 



Personalized medicine 

Traditional pharmaceutical drug 

•  An average drug to an average patient 

•  Find optimal dose with good efficacy without serious side-effects 

Individualized drug treatment 

•  An individual treatment to an individual patient 

•  Stratify patients into responders and non-responders 

•  Develop diagnostic test for choice of treatment (or dose) 

•  Avoid treatment of patients which will have serious side-effects 



The human genome project 
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Kunskap om vår värld  

�   1700-talet - Biologins systematik (Linné) 

�   1800-talet - Kemins systematik (Berselius)

�   1900-talet - Fysikens systematik 

�   2000-talet - Medicinens systematik 



Livets byggstenar  

Organism Proteiner DNA 
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Molekyl Information Funktion      Byggsten

DNA “Digital” Minne      4 baser

Protein “Analog” Livets kemi      20 aminosyror



”Genomikens” historik  

�   1995 - första bakterien  
�   1996 - jästsvamp
�   1998 - rundmask
�   1999 - bananfluga
�   2000 - första växt (backtrav)
�   2001 - människan



Läsa livets bok - en milstolpe för mänskligheten 

White House, Washington, June, 2000 

Vita huset, Washington, juni 2000 



•  Juni 2000 (”komplett sekvens”) - 141, 821 gap

•  Februari 2001 (”färdig sekvens”)

•  April 2003 (”mer komplett sekvens”) 

•  Augusti 2007 (”även mer komplett sekvens”) - 120 gap

•   Antal gener: 20,000 (ca 2 % av arvsmassan kodande)

•   Varje cell: 6 miljarder baser (2 CD-skivor)

Kartläggning av människans arvsmassa  



Pyrosequencing: Ronaghi, Uhlen & Nyren (1998) Science 281, 363-365. 

Next generation sequencing 

Långsiktigt mål: sekvensen för en 
människas arvsmassa för 1 kUSD 



Generated with 454 
(pyrosequencing) 

Personalized genomics 



Arvsmassan hos Neanderthal  



Från genetiska markörer till behandling av patienter 

Varför blir man sjuk ? 

•  Genetik (arv) 

•  Miljö 

•  Ålder 

•  Slump  



Proteiner - livets kemi 

Enzym Hormon / 
Receptor 

Collagen DNA-bindande  
protein 

Antikropp 

Katalys  Signalering Struktur Reglering Skydd 



Proteiner - mål för nästan alla läkemedel  

Mål för läkemedel %

Enzymer 28
Receptorer 45
Hormoner 21
Nukleära receptorer 4
Totalt (proteiner) 98Totalt (proteiner)



Mapping the building blocks of life 

26 SEPTEMBER 2008
VOL 321�
 PAGES 1758-1761�



The Human Protein Atlas project 
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The Human Protein Atlas project 

  Multidisciplinary program (started in 2003) 
  Systematic generation and use of antibodies to 
functionally explore the human proteome 
  Funding for the Wallenberg Foundation (non-
profit) and EU 



The Human Protein Atlas project team 

�   KTH, Stockholm (main site) 
•  Uppsala University (clinical site) 

•  Lund/Malmö hospital (clinical validation) 
•  Karolinska Institute (biobank profiling) 

Seoul site  

Shanghai site  

Mumbai site  



Dr. Sanjay Navani 

�   12 certifierade pathologist 
�   Web-based annotation 

�   Analyze 10,000 images per day 

Mumbai 





Immunohistochemical staining of human cerebellum using 
an antibody CAB010763 towards neurofilament, light 
polypeptide. 



Normal tissues (IHC) 
  - 48 organs and tissues 
(including liver, kidney, GI-tract, 
heart, brain, pancreas, female/male 
tissues etc) 

Cancer (IHC) 
  - 20 different types of cancer 
(including breast, lung, prostate, 
colon, liver, kidney etc..) 

Cell lines (IF och IHC) 
  - 47 cell lines 
  - 12 clinical cell samples 

Version 7 (November 15) - more than 10 million images 



50 % of all protein-coding genes 

�   10,118 genes 

�   November 15, 2010 

�   New design 

�   From database to “knowledge-base” 

�   New structure 

�   Much more information 

Uhlen et al “Towards a knowledge-based Human Protein Atlas”, 
Nature Biotechnology, in press (Dec 2010) 



�   Approximately 8 new genes completed per day 

�   First draft of the human proteome by 2015 (19,700 genes) 

�   Long-term objective: paired antibodies to all human proteins 

The next five years  

2010          2011          2012         2013           2014         2015 



Personalized medicine 
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Personalized medicine - two strategies 

�  Analysis of body fluids 

 - plasma/serum 

- urine 

- CSF 

�  Analysis of specific cells and tissues 

- biopsis (pathology) 

- flow sorting (cells from blood) 

- whole body imaging (PET, SPECT)  



Cancer 

1. Cancer börjar i en enskild cell 

2. Cancer beror på skillnader i proteiner (gener) 

3. Nyckelprocesser i cellen har påverkats 



20 different types of cancer 

216 patients 

12 different patients of each type  

Tumors stratified according to histopathology 

Cancers in  the Human Protein Atlas 



Tidig upptäckt av cancer oerhört viktigt 

Tidig upptäckt kan ge 70-80% minskad dödlighet 

Survival 
rate 



High-throughput workflow 

150,000 assays in one run !!! 



Population-based biobanks 
• 120 large (> 10 000 participants)  

• ¼ of all biobank samples are found in the Nordic Countries 

Extracted from P3G 
Observatory 



Lung cancer 
Prostate cancer 
Colorectal cancer 
Breast cancer 
Ovarian cancer 
Malignant melanoma 
Pancreatic cancer 
Stomach cancer 
Kidney cancer 
Bladder cancer 
Minimal cognitive impairment 
Alzheimer dementia 
Parkinson 
Amyotrophic lateral sclerosis 
Multiple sclerosis 
Instable angina 
Cardiac insufficiency 
Cardiac arythmia 
Venous tromembolism 
Aortic aneurysm 
Osteoporosis 

Collection of disease cohorts 



Type of biomarkers 



Affibodies for tumor targeting 

6 hr, 
50 nM 
binder 

Tumor 

Kidneys 

6 hr, 
20 pM 
binder 

24 hr, 
20 pM 
binder 

Anti HER2-Affibody 



Future prospects 
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 Human health (translational medicine) 
The exploitation of molecular bioscience to develop new diagnostics and therapy and to 
ultimately improve the treatment of patients 



Traditional drug versus individualized therapy 

Traditional pharmaceutical drug 

•  An average drug to an average patient 

•  Find optimal dose with good efficacy without serious side-effects 

Individualized drug treatment 

•  An individual treatment to an individual patient 

•  Stratify patients into responders and non-responders 

•  Develop diagnostic test for choice of treatment (or dose) 

•  Avoid treatment of patients which will have serious side-effects 



The Swedish Protein Atlas Team (2010)  

AlbaNova Stockholm: 

•  Lisa Berglund 
•  Johan Rockberg 
•  Peter Nilsson 
•  Kajsa Älgenäs 
•  Henrik Wernerus 
•  Sophia Hober 
•  Jenny Ottosson 
•  Holger Eklund 
•  Louise Yderland 

•  Basia Hjelm 
•  Linn Fagerberg 

SciLIfeLab Stockholm: 

•  Emma Lundberg 
•  Jochen Schwenk 
•  Gunnar von Heijne 
•  Joakim Lundeberg 

SciLifeLab Uppsala: 

•  Fredrik Ponten 
•  Caroline Kampf 
•  Kenneth Wester 
•  Anna Asplund 

Max Planck, Munich, Germany: 

•  Matthias Mann 
•  Tami Geiger 
•  Jurgen Cox 

Epitomics, Shanghai, China: 
•  Peter Lee 

AbFrontier, Seoul, Korea: 
•  Jong-Seo Lee 

PathSurg, Mumbai, India: 

•  Sanjay Navani 

Malmö/Lund hospital: 

•  Karin Jirström 



Thanks for your attention ! 
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