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Michael Rossmann’s Amazing

Years at Cambridge
• Worked with Max Perutz to solve hemoglobin structure 

• Established general methodology for isomorphous replacement and 

anomalous dispersion phasing, Difference Patterson maps

• Developed molecular replacement method to solve 85+% of protein 

structures nowadays, and use of symmetry
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Technological Innovations in Solving the 

Common Cold Virus Structure
• Scale-up of human rhinovirus 14 production (Rueckert, Erickson)

• Synchrotron, supercomputer, 20-fold averaging in P213 cubic crystals

• Most convincing application of gradual phase extension from 5 to 3.5 Å

resolution using non-crystallographic symmetry averaging and reconstruction

• Perfect phases from NCS averaging were used as observations in atomic 

model refinement (using adapted version of PROLSQ)
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Remarkable Biology of a Common Cold Virus 

Complete atomic structure of an animal virus! 
(Poliovirus:  Hogle, J.M., Chow, M., and Filman, D. Science, 229:1358-1365,1985)

Receptor attachment: “The Canyon Hypothesis”

Location of neutralizing antibody binding sites (Sherry, B. and Rueckert, R.R.)

Evolution: same coat protein fold for plant and animal viruses (MGR’s leitmotif!)

Drug binding and site of attachment, basis for drug design

Implications for assembly, including polyprotein processing 
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Michael with Arnold lab group, January 2017An inspiration for so many!



Macatawa, on Lake Michigan, August 2016A close family friend



Michael with Eddy Arnold and Karen Bogan, Rutgers, November 2018Shatkin Lecturer



Michael with Louise Arnold and Stephen Burley, New Jersey, November 2018



Hockmeyer Hall,

Purdue

October 2014

Thank you Michael!



Reflections on Michael’s career strategy: the 10,000 hour theory

- Observations (Malcolm Gladwell, “Outliers” and others) suggest that it 

takes ~10,000 hours of concentrated, organized, and deliberate training

to become an expert in various fields  

a chess grandmaster

a top-tier concert pianist

- Estimate: Michael invested >200,000 hours in his scientific research!

The combination of natural abilities, skill, training, and continuous passion 

for research paid off—just some of the many factors that made Michael a 

spectacular scientist and wonderful mentor to so many of us

- Why not apply this concept to science?

- Michael’s students: 15,000,000 hours?  5,000 person-years??  


