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Bioinorganic Chemistry versus 
Classical organic and inorganic Chemistry and Biology

Classical organic 
chemistry

Deals with carbon-
based compounds, i.e. 
the main ingredient of 
dry mass from 
organisms 
( NAME!)

Classical 
inorganic chemistry
Investigates reactions 

and properties of 
predominantly NOT 

carbon-based 
compounds, incl. 

metals.

Classical biology
- Investigates structure and 

function of all forms of life

Bioinorganic 
chemistry



Themes of bioinorganic chemistry research

Metal coordination in biological ligands
 Metal(loid) transport
 Metal(loid) storage
 Metal-based catalysis in biology, usually via metal-based active sites in

enzymes
 Metals as structural elements in proteins
 Metal(loid) deficiency and toxicity
 Metal(loid) detoxification

Methods used for investigating these questions include for example 
(in solutions, in models systems, but also in living cells)
- UV/VIS absorption and fluorescence spectroscopy ( electronic transitions 
to/from excited states)
- X-ray absorption and emission spectroscopy ( ionisation energies = X-ray 
absorption edges and emission bands, their element-specific characterisitics 
and their modification by redox state and neighbouring atoms)
- EPR spectroscopy ( analysis of the ligand environment of paramagnetic 
metal ions)
- NMR spectroscopy ( analysis of the environment of NMR-active nuclei)



Biophysics versus 
Classical Experimental Physics and Classical Biology

Classical Experimental 
Physics

Deals with interactions (e.g. 
energetics, speeds and 
forces) between particles, 
explains the basic principles 
of matter

Classical Biology
Investigates interactions 

between organisms 
(individuals, groups, 

speceis) and between 
organisms and abiotic 

factors

Biophysics
Investigates e.g. 

electrostatic 
interactions 

between 
biological 

macromolecules, 
energy transfer 
between and 

within biologicaly 
relevant 

molecules



Themes of biophysical research

Energetics and kinetics of biological processes
 transport (e.g. of metals)
 catalysis in biology, usually via metal-based active sites in enzymes
 reversible coupling of biologically relevant molecules without bond 
formation/breakage
 protein folding

Methods used for investigating these questions include for example
(in solutions, in models systems, but also in living cells)
- UV/VIS absorption and fluorescence spectroscopy ( electronic transitions 
to/from excited states  e.g. analysis of chromophore coupling)
- X-ray absorption spectroscopy ( ionisation energies = X-ray absorption 
edges and emission bands, their element-specific characteristics and their 
modification by redox state and neighbouring atoms)
- EPR spectroscopy ( e.g. spin labelling for analysis of protein folding)
- NMR spectroscopy ( e.g. analysis of kinetics of protein (re-/un-)folding)



Dose-response principle for transition metals

Küpper H, Kroneck PMH, 2005, Metal ions Life Sci 2, 31-62



Lecture slide from Peter Kroneck



2 H2O O2 + 4 H+

A0, A1

Case 1: Metal sites in photosynthetic proteins
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All slides of my lectures can be downloaded 

from my workgroup homepage 
Biology Centre CAS  Institute of Plant Molecular Biology  Departments 

 Department of Plant Biophysics and Biochemistry,
or directly

http://webserver.umbr.cas.cz/~kupper/AG_Kuepper_Homepage.html


