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TN5 Transposon

Definition, Structure & Significance

TN5 transposon is also known as Tn5 elements, stand as remarkable molecular
entities within the realm of mobile genetic elements. These mobile DNA sequences
possess the ability to relocate themselves within a host genome, exerting
substantial influence on genetic diversity, evolution, and even the functionality of
organisms.

The Tn5 transposon is a well-studied mobile genetic element found in bacteria. It
has been extensively used in molecular biology for mutagenesis and gene transfer
experiments. Below are the key characteristics of Tn5 transposons:

1. Insertion Sequences (IS50): Tn5 contains two insertion sequences, ISS0L
(left) and IS50R (right), which flank the central region of the transposon.
These insertion sequences carry the genes necessary for transposition.

2. Transposase Gene: The IS50R element contains the gene for transposase,
an enzyme that facilitates the cut-and-paste mechanism of the transposon.
IS50L does not produce active transposase.

3. Antibiotic Resistance Genes: Tn5 typically carries one or more antibiotic
resistance genes, such as those conferring resistance to kanamycin,
streptomycin, or bleomycin. These genes are often used as selectable

markers in laboratory experiments.
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Tn5 transposon structure consisting of a core sequence that encodes three
antibiotics and two inverted IS50 sequences

4. Terminal Inverted Repeats (TIRs): At each end of the Tn5 transposon,
there are short inverted repeat sequences. These TIRs are essential for
recognition by the transposase enzyme during the transposition process.

5. Cut-and-Paste Mechanism: Tn5 transposes via a cut-and-paste
mechanism, where the transposase enzyme excises the transposon from
one location in the genome and inserts it into a new site.

6. Random Insertion: Tn5 transposition is relatively random, though it does
exhibit some preference for certain sequences. This randomness makes it
useful for creating insertional mutations.

7. Non-Replicative Transposition: Tn5 generally does not replicate during
transposition. The element is excised from the donor site and inserted into
the target site, often leaving a small footprint or causing small deletions at
the original site.

8. Molecular Mechanism of Transposition: Tn5 serves as a model system
for studying the molecular mechanism of DNA transposition.

9. Genetic Tool in Molecular Biology: Tn5 is widely used in genetic
engineering for creating mutants, gene tagging, and as a tool for genome
mapping and sequencing.

10.High Frequency of Transposition: Tn5 is known for its relatively high
frequency of transposition, making it an effective tool for mutagenesis
studies.

11.Ability to Jump Between Plasmids and Chromosomes: Tn5 can
transpose between plasmid DNA and chromosomal DNA, allowing it to

spread antibiotic resistance genes across bacterial populations.
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In conclusion, Tn5 transposons represent more than mere genetic entities capable
of movement within genomes. They serve as pivotal tools for understanding
genetic mechanisms, contributing to our knowledge of antibiotic resistance, aiding
in molecular techniques, and prompting exploration into the evolutionary
significance of mobile genetic elements.
FAQ
1. What are Tn5 Transposons?
Tn5 Transposons are mobile genetic elements that can move within a
genome, inserting themselves into different DNA sequences. They are
widely used in genetic research for mutagenesis and DNA manipulation.
2. What is the mechanism of action of Tn5 Transposons?
Tn5 Transposons operate by cutting themselves out of one DNA location
and inserting into another. This process is mediated by the Tn5 transposase
enzyme, which recognizes specific sequences at the transposon's ends. The
transposase creates double-strand breaks at the original site and facilitates
the insertion of the transposon into a new DNA sequence. This mechanism
allows for random insertion within the genome, making Tn5 a powerful tool
for genetic studies.
3. What is the significance of Tn5 Transposons?
Tn5 Transposons are significant because they enable random mutagenesis,
allowing researchers to disrupt genes and study their functions. Their
ability to insert into various genomic locations makes them invaluable tools
in genetic engineering and genome mapping. Additionally, Tn5 transposons
have been adapted for use in technologies like next-generation sequencing,
further expanding their impact on molecular biology research.
4. Explain the “cut-copy” mechanism of transposition.
The "cut-copy" mechanism of Tn5 transposition involves the transposase
enzyme cutting the transposon from its original DNA location. Instead of
simply moving, the transposon is copied and inserted into a new site within

the genome. This results in the transposon remaining at the original
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location while a new copy is integrated elsewhere, allowing for multiple
insertions across the genome.

5. List the characteristics of Tn5 Transposons.

6. What is Tn5 transposase?
Tn5 transposase is an enzyme responsible for catalyzing the movement of
the Tn5 transposon within the genome. It recognizes specific DNA
sequences at the ends of the transposon, cuts it out from its original site, and
facilitates its insertion into a new location. This enzyme is crucial for the
transposition process, enabling the random integration of Tn5 into different

genomic regions.
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