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Tim Hunt was, until his retirement in 2010, a ‘principal 
scientist’ (note, not THE principal scientist) at Cancer 
Research UK, Clare Hall Laboratories, in South Mimms, 
Hertfordshire. Tim was born in 1943 and grew up in 
Oxford, moving to Cambridge to read Natural Sciences 
in 1961. He obtained his Ph.D. (The Synthesis of 
Haemoglobin) from the Department of Biochemistry 
in Cambridge in 1968. He spent almost 30 years in 
Cambridge, working in the Department of 
Biochemistry, at first on the control of protein 

synthesis in red blood cells, sea urchin eggs and clam oocytes and from about 
1983 onwards on the control of the cell cycle. He has also worked in the USA; 
he was a postdoctoral Fellow at the Albert Einstein College of Medicine in New 
York from 1968-70 and spent summers at the Marine Biological Laboratory, 
Woods Hole (on Cape Cod) from 1977 until 1985, teaching laboratory courses 
and doing research. In 1982, he discovered cyclins, which turned out to be 
components of “Key Regulator(s) of the Cell Cycle”. This led to a share of the 
Nobel Prize in Physiology or Medicine in 2001, together with Lee Hartwell and 
Paul Nurse. Tim Hunt was chairman of the council of EMBO (European 
Molecular Biology Organization) from 2006 - 2010. In 2011, he was appointed 
to the Scientific Council of the ERC (European Research Council). Tim has been 
helping to make up problems for Molecular Biology of the Cell by Alberts et al. 
since 1985; The Problems Book is now in its 6th edition. 
 
Switches and Latches: The Control of Cell Division 
 
The chemistry of life is summarised in the ‘Central Dogma’ of molecular 
biology: DNA Makes RNA Makes Protein. And proteins do the work. But DNA 
has a limited range, and accordingly creatures like us are made of astronomical 
numbers of cells in which it is possible and indeed essential for different 
portions of the DNA’s information content to be expressed. These cells trace 
their ancestry back to a fertilized egg, which in turn can trace its ancestors back 
through a continuous series of eggs and sperm back to the dawn of life on 
earth: cells only ever come from other cells, and everything living comes from 
eggs! 
 
Thus, cell division is a fundamental process for life, and it has evolved to ensure 
the faithful transmission of DNA to daughter cells via the process of mitosis. 
This involves a comprehensive reorganization of the cell: chromosomes 
condense, the nuclear envelope breaks down, the mitotic spindle is assembled, 
cells round up and so on and so forth. This reorganization is triggered by the 
activation of the protein kinase, Cyclin-Dependent Kinase 1 (CDK1). The end of 
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mitosis is marked by the proteolysis of the B-type cyclin subunit of CDK1, which 
terminates kinase activity, and of Securin, whose disappearance allows the 
sister chromatids to part. At this point, the phosphate moieties that altered the 
properties of hundreds of proteins to bring about the reorganization of the cell 
are removed by protein phosphatases.  
 
We discovered that one protein phosphatase is shut off in mitosis. Control of 
this phosphatase is achieved by a small inhibitor protein that becomes a 
powerful and specific inhibitor of the phosphatase when phosphorylated by a 
protein kinase called Greatwall, which is itself a substrate of, and activated by, 
CDK1. I will discuss the behaviour of this small example of ‘systems biology’, 
which is surprisingly difficult to understand and seems to work differently in 
different contexts. 
 
  


