Knock-in &Knock-out Mouse and Transgenic Mice

Knock-in Mouse
A knock-in mouse refers to a mouse that have been genetically engineered, involving the insertion of a protein coding cDNA sequence at a particular locus in its chromosome. The knock-in technique is typically done in mice since the technology for this process is more refined, and because mouse embryonic stem cells are easily manipulated. 

Knock-in technology is commonly used for the creation of disease models and also a technique by which scientific investigators may study the function of the regulatory machinery that governs the expression of the natural gene being replaced. This is accomplished by observing the new phenotype of the organism in question. 

Knock-out Mouse
Typically a knockout mouse refers to a mouse with an endogenous gene deleted resulting in a loss of protein expression from that gene. The usual purpose of using this type of mouse is to study what happens when a protein product is missing, mimicking a human disease condition. 

There are a lot of definitions of a knock-out animals. A lot of people define such an animal as a one with eliminated gene by its deletion or a deletion of its fragment. However, it originally refer to a "loss of the gene function". So, if mouse has a knock-out of adenosine deaminase it means that no adenosine deamninase activity should be present in this animal, whether it is achieved by deletion, chemical mutation or whatever methods. But most often it was due to the deletion and now the term is improperly used by many scientists.

Transgenic Mice

Transgenic mouse is an mouse whose genome has been modified by insertion of the modifying DNA which stays in a trans position to the modified sequence so there is a recombination or transposition or whatever between two DNA fragments: a chromosome and inserted into cell modifying sequence of nucleic acid. 

There are many variations to transgenic animals too and some models can be very complex. The purpose of making transgenic animals is usually to manipulate the genome in some way as to gain insight into a cellular process or protein function or to create new functions to help understand physiological responses. 

The Difference Between Knock-in and Transgenic mice

The key difference between knock-in technology and transgenic technology is that a knock-in involves a gene inserted into a specific locus. Or, in other words, it is a "targeted" insertion, meaning the desired gene is inserted into a specific locus in the target genome via homologous recombination. This is important technique because it means the gene will achieve biological expression patterns and levels.

Compared to targeted insertion of knock-in animals, transgenic models use random integration, which means the desired gene could end up anywhere in the host genome. The desired gene might be placed under its own promoter, leading to high levels of expression, which can be good for disease models. 

Creative Animodel is world leader in custom transgenic animal model.Its full-service model has enabled medical and academic researchers to receive over 1,000 successful and unique gene targeted animal model lines. 

http://www.creative-animodel.com/Animal-Model-Development 
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