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Definition Biophysik

Physik der lebenden Materie
oder

Experimentelle Hilfsmittel zum Studium biologischer Systeme



Entstehung der lebenden Materie

Die Proteinwelt

Urey und Millers (1952-55) -> Entstehung von Aminosduren in
der .Ursuppe”

Die RNA-Welt

RNA-Molekiile sind Informationsspeicher und
Biokatalysatoren

Die Welt von Prof. Giinter Wdchtershduser

Prog Biophys Mol Biol. (1992), 58, 85-201; Science 1998,
2000, 2002, 2003



Entstehung der lebenden Materie

Die Welt von Prof. Glinter Wdchtershduser
Deduktives Vorgehen:

1. Jede wissenschaftliche Fragestellung beginnt im Kontext
existierender Erfahrungen

2. Am Anfang steht eine Theorie oder Hypothese

3. Entwicklung der Theorie: Immer weniger Annahmen um das
gleiche Phdnomen zu erkldren

4. Experimente stitzen oder falsifizieren die Theorien

Pyrit-Oberfldchen (Fe/FeS/Fe,S,/Fe?*) -> liefern Energie
und Thiosduren und Thioester mit CO ->-> Dipeptide



Protein Architecture

poly-a-amino acid

primary structure

secondary structure

tertiary structure

quaternary structure



TABLE 1.1 s

Chronology of discovery of the chemical compaosition of proteins

Glycine Braconnet (1820)

Leucine ' Proust (1819), Braconnet (1820)
Tyrosine von Licbig (1846), Bopp (1849)
Serine ' Cramer (1856)

Glutamate Ritthausen (1866)

Aspartate Ritthausen (J86R)
Phenylalanine Schulze and Barbieri (1879)
Alanine Weyl (1888)

Lysine Drechsel (1889)

Aveinine Hedin (1895)

rustidine Hedin (1896), Kossel (1896)
Cysteine and the As cystine: Morner (1R99)

S-S bridge As cysteine: Mirsky and Anson (1935)
Valine Fischer (1901)

Proline Fischer (1901)

Tryptophan Hopkins and Cole (1901)
Isoleucine Ehrlich (1903)

Methionine Mueller (1921)

Asparagine_ Vauquetin (1806)

Glutamine Schulze (1833)

Threonine Mever and Rose (1935)
Chromatography ' Martin and S_\fnge-(-1|<)_4|)
Performic acid treatment of S-S bridges Toennies and Homiller (1942)

Amino-terminal identification of polypeptide or
polypeptide fragments from partial hydrolysis ~ Sanger (19453)

Separation of S-S bounded insulin chains Sanger (1949)
Sequence of phenylalanine chain of insulin Sanger and Tuppy (1951)
Sequence of glycine chain of insulin Sanger and Thompson (1953)
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Figure 1-2
The geometry of the peptide backbone, with o trans peptide bond, showin

betueen two C° atoms of adjacent residues. The peblide bond is stippled. T)
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Figure 2-5. Potential energy distribution in the (¢ 4)-plane for a pair of neptide units
with an residue in between, taken from Ref. (34). The map is calculated on the
basis of the Pauling-Corey dimensions of a peptide bond (Figurs 2-1a). Contours
are drawn at intervals of 1 kcal/mol going negative from zero. The zero contour is
dashed. The position. of a twisted 3-sheet is indicated. Note that this distribution is
modified if hydrogen bonds to peptide units farther along the chain (for example in
an a-helix) are taken inio account.
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Figure 13. End view of an & helix (2MHR 40-60).

Figure 16. End view of a 3, helix (2CYP 171-177), in stereo, showing the distinctively triangular pattern of
the backbone.
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Figure 5-4. Helices of polypeptide chains.wiih internal hydrogen bonds. From left
to right: 3,-, -, and 7-helix. Below: cylindrical plots of these helices; the course of
the chain and the C,-positions are marked.
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