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DNA-Polymerases

Involved in
Replication, transcription
DNA repair

Requirements for activity

Primer
Template
Substrates (deoxynucleoside-
triphosphates)
Magnesium ions

Direction 5´ - 3´
Pyrophosphorolysis

DNA-Polymerase IEscherichia coli
M: 103 kD, 928 Amino acids
400 Molecules / cell
Activity: 670 nucleotides / min
Function: repair and precision of base pairing
(error rate 1: 1.000.000)

(DNA-Polymerase III   Replication enzyme: 1000 Nucleotides / s)
Binding sites for template, primer and substrate
additional exonuclease-activity in 3´-5´and 5´-3´direction

Cleavage by subtilisin

Degradation leads to a single strand 
(primer)

Crystal structure of Klenow-fragment
605  Amino acids, PDB: 2KZM

20-24 A

Mechanism of 3´-5´ exonuclease

(„Proofreading“)



2

Sequence determination using DNA-polymerases
Taq-Polymerase (Thermophilus aquaticus) Chemical oligonucleotide synthesis

Elucidation of the genetic code
Synthesis of primers
Modification of DNA and RNA
Linker, Adapter for cloning experiments
„Antisense“ oligonucleotide, hybridisation probes for mRNA and cDNA
Gene synthesis

Challenges:
Formation of 3´-5´phosphodiester, protecting groups for other nucleophilic
sites (phosphate, base, pentose)
Activation needed for phosphodiester formation –in high yields

Protecting groups:
Ideally quantitative introduction and cleavage
Stable at various reaction conditions
Solid phase synthesis on polymers
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Activation as phosphoramidite
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Reversal of the
enzymatic reaction:
5´-OH as nucleophile

Phospho triester method

H-Phosphonate method

Phosphoramidite method
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Solid phase synthesis

PolyPlex

Controlled pore glass
500 A: ~ 80 bases
1000 A: ~200 bases

Total yield and purity of products in multistep syntheses

Modified nucleotides DNA-damage

Repair mechanisms

DNA-damage
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Mutagenic compounds

„Frame-shift“ mutation

Mutagenic compounds
Benzpyrene

Calicheamicin
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