
Big	
  Data,	
  Genes	
  &	
  Personalised	
  Medicine

Big	
  data	
  in	
  genomics

‣ Novel	
  high-­‐throughput	
  measurement	
  technologies

‣ Genome-­‐wide	
  perspec8ve

‣ Hope:	
  New	
  avenues	
  for	
  scien8fic	
  research
‣Medical	
  applica8ons:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
e8ology,	
  prognosis,	
  treatment

‣ Challenges	
  for	
  mathema/cal	
  sciences:	
  

• Extract	
  informa(on	
  from	
  data

• Ensure	
  reproducible	
  results

•Model	
  biological	
  processes



Example:	
  Microarray	
  Gene	
  Expression	
  Data

proteinRNADNA
Transcription Translation

Replication

‣ DNA	
  is	
  the	
  blueprint	
  of	
  the	
  organism
‣ Your	
  liver	
  and	
  your	
  brain?
‣ Gene	
  expression:

‣Microarray:	
  Expression	
  of	
  tens	
  of	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
thousands	
  of	
  genes	
  simultaneously	
  

‣ Challenges:	
  
• High-­‐dimensional	
  noisy	
  data
•Models	
  to	
  be	
  developed	
  
•Methodology	
  to	
  be	
  to	
  scaled	
  up
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Cancer treatment decision-making involving 
genomic recurrence risk

Genomic 
test

Personal 
preferences

recurrence 
score (0-100)

Traditional 
lab work

Overall 
health

No 
chemo

Chemo
beliefs, 

quality of live...

Traditional 
lab work

eligibilities for 
treatment choices 

traditional markers

?

	
  Example:	
  Decision	
  making	
  in	
  Cancer	
  Recurrence	
  Preven8on

modifying 
factors

beliefs,     
quality of life...


