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Background

➔ Open debate since 1970s, hundreds of papers and books from both biologists and philosophers

➔ “Old school biology”: almost no Molecular Biology, no SynBio, no BioEngineering

➔ No consensus about what biological functions are / what this concept means

➔ Medical doctors seem not to use the same concept of function as biologists
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Uses of function or function·al·ity and related terms 
and expressions: design, in order to, for…
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Uses of function or function·al·ity

● MATHS

● SOCIAL SCIENCES

● MEDICINE

● BIOLOGY

● CHEMISTRY (Organic)

● ENGINEERING

● COMPUTATION
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Uses of function or function·al·ity

● MATHS

● SOCIAL SCIENCES

● MEDICINE

● BIOLOGY

● CHEMISTRY (Organic)

● ENGINEERING

● COMPUTATION

No use for function·al·ity in:

❌ PHYSICS, CHEMISTRY

❌ Astronomy, Geology, Oceanography, 

Metereology, …

https://biosynsys2022.sciencesconf.org/

https://biosynsys2022.sciencesconf.org/


Function: the concept everyone uses but no one actually knows                                            Alberto Molina Pérez
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● MATHS

● SOCIAL SCIENCES

● MEDICINE

● BIOLOGY

● CHEMISTRY (Organic)

● ENGINEERING

● COMPUTATION

No use for function·al·ity in:

❌ PHYSICS, CHEMISTRY

❌ Astronomy, Geology, Oceanography, 

Metereology, …

Synthetic biology is at the crossroads of several of these disciplines
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Do these uses of function refer to the same concept?

Are professional functions, mathematical functions, and chemical functions the same thing?

Are biological functions (living beings) and technical functions (artifacts) the same thing?

➔ Are they the same concept or two different concepts with the same name?
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Do these uses of function refer to the same concept?

Are professional functions, mathematical functions, and chemical functions the same thing?

Are biological functions (living beings) and technical functions (artifacts) the same thing?

➔ Are they the same concept or two different concepts with the same name?

Most authors think they are entirely different things!
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No use for function·al·ity in:
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Living beings 
(including humans)

Artifacts
(created by humans)
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Functions in biology are useful (?) to understand…

Origins of LIFE

Nature of  LIFE

How  LIFE works

End of  LIFE
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Functions in biology are useful (?) to understand…

Origins of LIFE

Nature of  LIFE

How  LIFE works

End of  LIFE

Origins of biological functions

Defined in functional terms

As interactions of functions
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Functions in biology are useful (?) to understand…

Origins of LIFE

Nature of  LIFE

How  LIFE works

End of  LIFE

Origins of biological functions

Defined in functional terms

As interactions of functions

Cessation of functions
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Why are functions problematic?

❖ Teleology
➢ Refers to consequences, ends, (i.e., future events), instead of causes

➢ Refers to purposes, intentions (intelligent design)

❖ Value-ladden

➢  Good/bad

➢ Normativity (what something should do)
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✅ ENGINEERING

❌ BIOLOGY
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✅ ENGINEERING

❌ BIOLOGY
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Why are functions problematic?

❖ Teleology

✅ ENGINEERING

❌ BIOLOGY

❖ Values

✅ ENGINEERING

❌ BIOLOGY

What happens with functions 

in Synthetic Biology?
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Thank you!
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