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            Abstract
Mouse embryonic stem cells (mESCs) are key tools for genetic engineering, development of stem cellâ€“based therapies and basic research on pluripotency and early lineage commitment. However, successful derivation of germline-competent embryonic stem cell lines has, until recently, been limited to a small number of inbred mouse strains. Recently, there have been considerable advances in the field of embryonic stem cell biology, particularly in the area of pluripotency maintenance in the epiblast from which the mESCs are derived. Here we describe a protocol for efficient derivation of germline-competent mESCs from any mouse strain, including strains previously deemed nonpermissive. We provide a protocol that is generally applicable to most inbred strains, as well as a variant for nonpermissive strains. By using this protocol, mESCs can be derived in 3 weeks and fully characterized after an additional 12 weeks, at efficiencies as high as 90% and in any strain background.
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                    Figure 1: Overview of preimplantation development in mice.[image: ]


Figure 2: NANOG immunolabeling in ICM outgrowths grown in the presence of 2i/LIF with or without serum or KOSR.[image: ]


Figure 3: Overview of blastocyst-stage embryo collection.[image: ]


Figure 4: Overview of ES cell derivation process.[image: ]


Figure 5: Emergent mESC morphology.[image: ]


Figure 6: mESC characterization by immunolabeling of pluripotency biomarkers.[image: ]


Figure 7: Karyotypic analysis of ES cells.[image: ]


Figure 8: Germline testing of mESC lines.[image: ]
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