




2006: Technischer Fortschritt in der Sequenziertechnologie
“short read” Sequenzen

Ein Lauf auf den neuen Sequenziermaschinen generiert ungefähr so viel 
Information wie eine Million Läufe auf den Maschinen, die wir vor etwas mehr 
als zehn Jahren verwendeten, um das erste menschliche Genom zu sequenzieren

1 menschliches Genom/ 13 Jahre 1 menschliches Genom/ Tag



 Internationales 1,000 Genomprojekt
Das Ziel: die genetische Variation zwischen Menschen zu vergleichen





Personal Genome Projekt
•  George Church von der Harvard Medical School plant, das Genom von 

100,000 Freiwilligen zu sequenzieren. 
•  Zusammen mit der persönlichen und medizinischen Information wird das 

die Kenntnisse über die genetischen Grundlagen menschlicher Krankheiten 
und Eigenschaftenvergrößern





Krebs  
ein kritisches Problem für die 

individualisierte Medizin

• Die Heilungsraten für viele 
Krebsformen sind nur wenig 
verändert

• Viele Patienten sprechen nicht 
auf die Therapie, die sie 
bekommen, an









Medical Errors - Third Leading Cause of Death in 
the US in 2000 
The report apparently showed there were  

•  2,000 deaths/year from unnecessary surgery;  

•  7000 deaths/year from medication errors in hospitals;  

•  20,000 deaths/year from other errors in hospitals;  

•  80,000 deaths/year from infections in hospitals;  

•  106,000 deaths/year from non-error, adverse effects of medications.  

•  225,000 (total) deaths per year in the US  

=> drug reactions were the most common cause ! 
Barbara Starfield - JAMA Vol 284, No 4, July 26th 2000 





• automobile crash tests entirely by computer simulation.  

• These days >> at least 3 to 5 million equations.  

• Computer simulations to be safer than actual prototype car crash tests, because actual crash tests cannot 
simulate every possible situation.  Robert Lange, General Motors executive director for vehicle structure and 
safety integration 

• (from : Car crash tests and Computer Simulations, Michael Pines, 

• htt://seriousaccidents.com/blog/car-technology-accident-blog/car-crash-tests-and-computer-simulation/) 
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Cancer specimens from CCCC - Berlin 
(Charité Comprehensive Cancer Center) 

 

Cell culture Xenografts 
Next Generation 
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Experimental Pharmacology  
Oncology GmbH 
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Universitätsmedizin 

MPIMG 
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Cutaneous melanoma 
- ~ 11.5 cases / 100,000 

Uveal melanoma 
Rare: 6 cases / million 

Series of metastatic 
melanomas of various origins: 
(cutaneous, acral, mucosal, uveal) 

Treat20 – 
Projekt zur Analyse des metastatischen Melanoms







See poster of the AG Wierling 
for details on the patient-specific modeling 

Patient-specific drug responses 
–> treatment options 

Patients tumors and controls 

Patient-specific cancer models 
(currently 2,982 components, steadily updated with new 
genes, new mutations, new gene fusions, new reactions 
and new drugs) 
–> activated oncogenes (e.g. RTKs, MYC) 
–> inactivated tumor supressors (e.g. p53, CDKN2A) 
–> altered components of metabolic or signaling pathways 

High-throughput NGS data 
• 20,120 genes monitored for each patient by RNA-seq 
• Mutations and gene fusions monitored for each patient 
  by exome sequencing and WGS 
• 3D protein modeling of damaging mutations Ploidy, LOH, 

gene fusions 
Expression 

profiles 
Alternative 

splicing 
Damaging 
mutations 
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Company 

Number of 
drugs 
approved 

R&D Spending Per 
Drug ($Mil) 

Total R&D Spending 
1997-2011 ($Mil) 

AstraZeneca 5 $11,791 $58,955 

GlaxoSmithKline 10 $8,171 $81,708 

Sanofi  8 $7,909 $63,274 

Roche Holding AG 11 $7,804 $85,841 

Pfizer Inc. 14 $7,727 $108,178 

Johnson & Johnson 15 $5,886 $88,285 

Eli Lilly & Co. 11 $4,577 $50,347 

Abbott Laboratories 8 $4,496 $35,970 

Merck & Co Inc 16 $4,210 $67,360 

Bristol-Myers Squibb Co. 11 $4,152 $45,675 

Novartis AG 21 $3,983 $83,646 

Amgen Inc. 9 $3,692 $33,229 
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