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“Let‘s stop looking at the 

organism purely as a 

molecular machine...“ 

Woese CR (2004): A new 

biology for a new century. 

Microbiology and Molecular 

Biology Reviews 68, 137-186



“Biology stands at an interesting 

juncture. The past decades have seen 

remarkable advances in our 

understanding of how living 

organisms work. […] But 

comprehensive understanding of 

many higher-level biological 

phenomena remains elusive. ..."

Nurse P (2008): Life, logic and information. 

Nature 454, 424-426



„What is life? Noble argues that 

we must look beyond the 

reductionist gene‘s view of life to 

answer the question...“ 

Noble D (2006): The 

music of life. Biology 

beyond genes. Oxford 

Univ. Press 

Noble D (1017): Dance to 

the Tune of Life. Biological 

Relativity. Cambridge Univ. 

Press
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MIT Press 2023

Intentions:

- Concept for organismic biology

- Ontologically irreducible concept of the living

- Background for dealing with organisms in practice
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Overview representation of all known 

metabolic reactions involving small 

molecules in a yeast cell. Reactions of 

glycolysis and the citric acid cycle in red.

From: Alberts et al: Molekularbiologie der 

Zelle (2004)



Yeast protein interaction 

network (Saccharomyces 

cerevisiae). 

The color of a node indicates 

the phenotypic effect of 

removing the corresponding 

protein 

red = lethal,

green = non-lethal,

orange = slow growth,

yellow = unknown. 

(from Barabási & Oltvai 2004) 
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The carbon cycle

Aus: Campbell NA (1997): Biologie. 

Spektrum Verlag Heidelberg, Berlin

The bottom feeding net

Aus: Näser D (2020): Regenerative 

Landwirtschaft. Ulmer, Stuttgart
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Paul A. Weiss (1969) The living system: determinism stratified. In Beyond Reductionism. New 

Perspectives in the Life Sciences. ed. Koestler A., and Smythies J.R., 3-55. London: Hutchinson.
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Rosslenbroich B (2014): On the origin of autonomy - a new look at the 

major transitions in evolution. Springer

Features of autonomy increase  in the emergence of multicellularity
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Rosslenbroich B, Kümmell S, Bembé B (2024): 

Agency as an inherent property of living organisms. 

Biological Theory. https://doi.org/10.1007/s13752-024-00471-7
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The spectrum of

human biological

rhythms, according 

to Gunther Hildebrandt.

Moser et al. (2008)
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Bechtel: "integrated circadian system"

Bechtel W (2010): The downs and ups of mechanistic research: circadian 

rhythm research as an exemplar. Erkenntnis 73, 313-328 
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Nature’s “spectacle is always new, because she 

always creates a new audience. Life is her most 

beautiful invention, and death is her artifice to 

have abundant life.” 

Johann Wolfgang von Goethe
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