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Human genome project – 13 years (1990-2003), $3 billion

Last year – 1 genome every 2 min (~5000 per week), ~$500



Variation

1 in every 1500 bases differs between individuals
i.e. we are 99.93% identical in DNA sequence
  - 96% identical to a chimp
  - 60% of genes are shared with a banana 

But 3,000,000,000 bases of DNA, so around 2 
million differences between two people

Around 2 m per cell! Packaged in a ~1 𝜇m nucleus
Akin to trying to fit 24 miles of cotton into a tennis 
ball! 



What do changes in the genome mean?



30,000,000,000,000 cells in a human
DNA is identical, but cells are 
specialised



Pluripotent stem cells
All cells derived from a single fertilised egg cell







Induced pluripotent stem cells (iPSC) – Yamanaka 2007



• Established in 2012 generate a large, well-characterized collection of iPS cells 
(>800x) for use in research.

• Two or three candidate iPSC cell lines from each donor (healthy or diseased), and 
initial characterisation of them

www.hipsci.org



Mark Kotter







Video courtesy of Axol bioscience
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Tang et al J Med Chem 2015
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Alzheimer’s disease

Rick Livesey, Lewis Evans



>500,000 disease-
associated mutations
… expanding exponentially
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How do we understand these – one at a time is too slow
Working towards understanding all 3,000,000,000 bases in genome



CRISPR as a drug



Sickle Cell Anaemia

1 base change in genome causes aggregation of haemoglobin
Blockages (VOC) caused by sickled blood cells 5-15x per year – cause pain and strokes

After treatment, 16/17 (94%) 
patients had no VOC in 12 months! 
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