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The structure of our 

biosystem 
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The blue planet, our home 
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The ecosystem 
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Components of our ecosystem 

We are seeing a tiny part of what is there 
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Basic components of the living 

organisms are the cells 
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The information 

stockpile of our 

biosystem 
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DNA>RNA 

~3 meters in humans 

only 2% encodes proteins 
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The human genome 

To understand the 

entire information 

in the book it will 

take a long time 

The book is open 
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DNA: an unlimited pool of 

information: why? 

Bacterial DNA (*106)  

Archeobacterial DNA(*106) 

Viral DNA(*104) 

Eucaryotic DNA(*1010) 

Cell free environmental DNA 

Recombinant DNA-gene technology 

Shuffled DNA-directed evolution 

Ancestral DNA (calculated) 

Synthetic DNA (artificial) 
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The DNA provides the essential information 

(genes-regulatory elements etc) to the cell 

machinery (proteinosynthesis) to build 

functional molecules: the proteins 
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The chemical basis of life  
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The physical basis of life  
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The major biomolecules 
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Proteins=linear chains of amino acids  
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The structure of proteins  

Amazing numbers: 

random synthesis of 

proteins of 300 aa length, 

using the 20 amino acids 

can create 20300 (~50000) 
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The structure of proteins  

The existing proteins is a tiny fraction of the 

existing possibilities 
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The structure of lipids  

An amazing feature of lipids 

is their hydrophobicity, the 

driving force for self 

assembly 
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The structure of carbohydrates  
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A single bond defines the structure of 

polysaccharides 

The structure of carbohydrates  
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The structure of carbohydrates  

The polysaccharides are linear and branched 

α-1,4 construct helical polysaccharides=storage 
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The structure of cellulose  

β-1,4 construct linear polysaccharides=structure 

The structural polysaccharides are linear 
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The structure of chitin  

β-1,4 construct linear polysaccharides=structure 

The structural polysaccharides are linear 
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The rest: small metabolites and 

trace elements  
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Energy in biosystems 
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The cellular metabolism 
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The cellular metabolism is a very complicated 

network of simple organic chemistry reactions, 

the metabolic pathways 
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The cellular metabolism is controlled in 

various ways 
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The energy is capture either in high 

energy bonds (ATP) or in reduced 

molecules (NADPH, NADPH, FADH2) 
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The cell factory mostly recycle 

the biomolecules very efficiently 
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Biotechnology: so young and so old 
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The cell factory the major tool of modern 

biotechnology 

32 



Biotechnology started empirically 
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The most important 

biotechnological application 
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The most usual biotechnological 

applications 
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Traditional vs Modern Biotechnology 
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Synthetic biology-directed evolution 

New biocatalysts 
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Synthetic biology-directed evolution 

New biocatalysts of universal interest 
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Biotechnology and 

Nanotechnology 
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Marine environment is “the 

bioresource” for the future 
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Synthetic biology: a “sport” similar to 

climbing  
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Biotech and Bioeconomy 
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The take home message 

We have to think simple to solve 

complicated problems 

Nature has the time to play its own 

“Lego” and find wise and sustainable 

solutions  

We do not have the time to do so, 

therfore we have to learn from nature 

and copy 
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Thank you 
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