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Potential Experimental Use of Genetically
Engineered Mice

‘Transgenic’ Mice

1) Influence of a foreign gene on physiology
2) Use of a reporter gene

3) Disease models. eg. CF

4) ‘Knockout’ or ‘Gene targetted’ mice. Determine the role
of a gene product during development

5) Conditional mutants

6) Precision engineering using Crispr/Cas9



Transgenic mice
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DNA can be directly injected into individual cells
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Implant injected zygote into uterus of
pseudopregnant female host
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A light microgragh of a An electron micrograph of a
blastocyst section through a blastocyst
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Preparation of embryonic stem (ES) cells
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Formation of ES cells carrying a knockout mutation
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Positive and negative selection of recombinant ES cells
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Procedure for gene targeted ‘knockout’ mice
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Lim-1 Knock-Out and Obvious Phenotypes!
Role In Head Development?
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Cre loxP system
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Crispr/Cas 9 : a genome editing game changer

Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) Type Il system

a Native type Il CRISPR-Cas9 system b Engineered CRISPR-Cas9 system with sgRNA

tracrRNA sgRNA
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'Aq Hotta A, Yamanaka S. 2015.
Annu. Rev. Genet. 49:47-70
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gRNA scaffold
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Gene Repression
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Summary

* Transgenic and gene targeting techniques permit the
analysis of,gene expression and, to a limited extent,
function during development

More recent developments permit spatially and
temporally regulated gene elimination/modification
and ectopic expression
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GeneX Gene Targeting
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Production of Gar
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NMore Advanced Techniques
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