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Frederick Sanger receiving the 
Nobel Prize in Chemistry 1958 



The structure of DNA 
February 28, 1953 



Central dogma of molecular biology 



Sanger receiving the Nobel Prize in 
Chemistry in 1980 



Reading the books of life 

1. Human genomes. Predisposition to disease 
development, drug metabolism, forensic matters, our 
history. 

2. Determination of genetic relatedness. The trees of life 
(not viruses). Linnaeus empirical classification of 
plants overhauled. 

3. Identification of previously unknown forms of life and 
viruses. The dominance and ubiquitousness of life in 
the invisible world. 

4. Microbial genomes. Diagnosis, antibiotic sensitivity, 
vaccine development, metagenomics – the beneficial 
effects of microbes. 



CRISP-R 

A tool available since 2013 for gene editing – 
adding, disrupting or changing the sequence of 
specific genes – and for gene regulation 
throughout the Three of Life 



The three large conundrums 

1. The origin of the Universe. 

2. The origin of Life. 

3. The origin of (Self-)Consciousness. 



Management of information in biology 

1. Immunology – a clonal selection 
phenomenon. 

2. The olfactory sense – a restricted number of 
receptors and a combinatorial system. 

3. The brain memory functions – an instruction 
(combinatorial?) system  





Mathias Uhlén et al., 
Science, 23 January2015 • vol 347 issue 6220  



Synthetic Genomics DNA Assembly Tools 



Goldstein & Brown, 
”A Century of Cholesterol 
and Coronaries: From 
Plaques to Genes to 
Statins,” 
Cell, 161, March 26, 2015 



Conditions furthering 
Eureka moments in science 

1. Choose an important problem. 
2. Be heterodogmatic and bold. 
3. Learn from nature. In biology, unravel the tinkering of 

evolution. 
4. Be well informed about advancing technologies and 

means of information storage, processing and retrieval. 
5. Stimulate the problem solving brain by combining 

adherence to the selected problem (obsessionalism) and 
by dialectic interactions with other members of the 
research group.  

6. Have some luck and be aware of the role of serendipity. 



Arne Tiselius, The Nobel Prize 
Ceremony in 1947 

“When a new thought is born, or when one of the deep 
secrets of Nature yields to the searching scientist – in this 
very act of creation – there is a pure and primitive 
happiness deeper than anything of this kind which can 
ever be granted a human being to experience.” 

 

“In any case we do not believe that to you even the 
highest awards and the most whole-hearted recognition 
can be more than a faint reflection of the deep 
satisfaction you must have experienced in your work.” 

 


