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Open circular form Covalently closed circles (ccc-form)
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Copy Number

Replication & its control

Stringent control:  low copy plasmids
F, R1, RP4/RK2  (1-6)

Relaxed Control: high copy number
ColE1, pBR322, pUC18

Incompatibility:
Replication / Control
Partitioning 

Bacterial Plasmids
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Iteron Model
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Conjugative Transfer: Gram-negative: F, RP4/RK2, 
Gram-positive: pAMß1, SCP2*
Plants Ti

Bacteriocin-/ Microcin-Production:

Antibiotika-Resistence: ß-Lactam Antibiotics: ß-Lactamases
Chloramphenicol: Acetyltransferases
Aminoglycoside-Ab.: Phosphotransferases
Tetracycline: Membrane transfer
Sulfonamide: Bypass
Trimethoprim

Heavy metal resistence: mercury, Hg-organic compounds, 
Tellurium
Arsenic, Antimony, Cadmium,
Copper, Silver

Plasmids
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Degradive Plasmids: Aromatic, heterocyclic compounds
Carbohydrates (sucrose)
specific metabolites (Nopalin, Octopin) 

Specific metabolic Nitrogen fixation
pathways Hydrogen oxidation

Symbiosis factors Rhizobia

Medically relevant Colonizing factors
features Invasins

Toxins
Siderophores 

Plasmids
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Plasmids in Eukaryotes - Yeast
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Transposable Elements - Insertion Sequences and Transposons

DNA – DNA Transposition

IS Elements

Simple Transposons

Composite Transposons

DNA – RNA – DNA Transposition

Retrotransposons
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Target site duplication
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Target site duplication 
caused by staggered cutting

Target site duplication
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Replicative Transposition Non-replicative Transposition

Recipient and donor contain Tn Only recipient contains Tn,
Donor looses Tn
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Deletion

Reciprocal recombination between 
inverted repeats inverts the region 

between them.

Reciprocal recombination between direct 
repeats excises the material between 

them.

Inversion
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Nicking initiates
transposition

Each subunit of the Tn5 transposase has one 
end of the transposon in its active site and 

makes contact elsewhere with the other end.
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Cointegrate 
formation and 
resolution

Replicative Transposition
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Transposons can influence expression 
of genes flanking integration site
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Controlling elements 
in maize

Transposons of Eukaryotes
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Transposons of Eukaryotes
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21.10-14
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Figure 17.F21: The genes of the retrovirus are expressed as polyproteins that 
are processed into individual products.
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Reverse Transcription  Tool for Genetic Variation
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