Gene targeting construct

Suggestions:

1.  Use the same strain of DNA to generate the construct as that
of the ES cells to ensure the highest frequency of
recombination.

2. Each arm should be about 3 Kb. Shorter than 2 Kb might
result in a reduced frequency of recombination.

3. It is important that the probe be specific for sequences
outside of the targeting vector (non-overlapping with the
recombination arms) so that it will detect homologous
recombination at the correct endogenous site rather than
random integration events.
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History: knockout (KO)

1981 Martin Evans and Matt Kaufman in Cambridge, U.K., isolate mouse embryonic
stem cells, which can develop into the full range of tissues.

1987 Mario Capecchi's team at the University of Utah describes a method for making
knockout mice, as does Oliver Smithies's group at the University of Wisconsin.
To Make a Knockout Mouse
Introduce a designer gene into mouse embryonic stem (ES) cells in culture.

Screen ES cells and select those whose DNA includes the new gene.

Implant selected Excels into normal mouse embryos, making "chimeras" of mixed
heritage.

Implant chimeric embryos in pseudopregnant females.

Females give birth to chimeric offspring, which are bred to verify transmission of the
new gene, producing a mutant mouse line.

1991 Rudolf Jaenisch at MIT describe the first knockout mouse lacking
the b 2-microglobulin-deficient mice, an instant sensation among
researchers.



Gene targeting

Prepare the gene targeting construct DNA for the ESCC. The investigator
should provide about 100 ug of DNA (QIAGEN Maxi) of targeting construct
(vector). This vector should be linearized and verified on a mini gel,
precipitated in 70% ethanol, and sent to our facility.

The ESCC will prepare ES and feeder cells, electroporate the ES cells with
the investigator's vector, apply selection conditions to the cultures, and pick
approximately 300 clones.

The ESCC will then expand and duplicate clones; one set of clones will be
frozen down, the other set will be used to isolate DNA samples for Southern
blot or PCR screening by the investigator.

The schedule is as follows:

Day 1 Day 3 Day 5 Day 14 Day 18 Day20 Day 21
Receive Electro- Apply Pick clones, Freeze  Harvest Provide
vector porate selection expand and firstset the DNA DNA to the
and start  the cells media duplicate. of clones from the investigator
ES cell with the second for analysis.
culture. vector set of

clones.
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Gene targeting in embryonic stem cells (ESC)
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History: Cre-loxP system

1985 Brian Sauer's introduction of the Cre-loxP system for temporal control of
transgenic gene expression draws little attention at San Francisco meeting
(transgenic mice).

1981-1991 knockout mice are established.

1995 K Rajewsky published the article “Inducible gene targeting in
mice”(Cre-loxP, conditional knockout).



Gene targeting using Cre-loxP system

The first step is the same as regular gene targeting (see Gene targeting).

The second step is to electroporate the targeted ES cells from the investigator with the Cre vector
and pick approximately 100 clones.

The ESCC will then expand and duplicate clones; one set of clones will be frozen down, the other
set will be used to isolate DNA samples for Southern blot or PCR screening by the investigator.

The schedule is as follows:
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Gene targeting in embryonic stem cells (ESC)
using Cre-loxP system
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