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Copy of the original laboratory notebook record 

showing 100% inhibition of malaria parasites by 

the Qinghao neutral extract when tested on a 

rodent malaria model.

Artemisininð A Gift from Traditional Chinese 

Medicine to the World, Youyou Tu, Nobel 

Lecture 2015.
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My career path



Disclaimer

ÅTeaching is my personal engagement. My opinions and views do not necessarily reflect those by 

F. Hoffmann-La Roche, my employer.

ÅPlease be aware of my biases and limitations.

ð I am neither a mathematician nor a computer scientist by training. I am a computational biologist 

working in drug discovery. 

ð I see my task is to share with you the mathematical concepts and computational approaches 

used in drug discovery that I find beautiful and useful.  

ð I look forward to learning from you mathematics and other expertise that I did not know.
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Purity
https://xkcd.com/435/
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ÅNow is the best time in human history to fight diseases

ÅApplied mathematics and informatics approaches are indispensable to modern drug 

discovery 

ÅApplied mathematics and informatics will join interdisciplinary efforts to transform drug 

discovery in the coming decades
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The history of Homo sapiens is a history of living with, 

understanding, and fighting diseases

Trypanosomes

Plasmodium

Tropical diseases

~500,000 years ago

A young patient of smallpox,

the first eradicated infectious disease

Hygiene, vaccination, 

and antibiotics
~250 years ago

Chloral hydrate,

the first synthesized drug

Pharmaceutical drugs

~150 years ago

Nobel prize laureates 2018,

immune checkpoints, 

and drugs targeting the pathways

Personalized precise

healthcare
~20 years ago

7



Stem cells

Now is the best time in human history to fight diseases

More biological, 
chemical, and 

medicinal knowledge

New disease-
modelling systems

Digitalization of 
molecular 

mechanisms in living 
organisms

Better algorithms, 
models, and more 

computing resources

New therapeutic 
modalities

Gene expression profiling

and imaging

Comprehensive Sensing

SMN2 splicing modifer

Naryshkinet al., Science 

2014; Sivaramakrishnan

& McCarthy et al., Nat 

Comm, 2017

CRISPR-CAS9gene 

editing system
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