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A grad student was testing whether motor neurons have intrinsically (epigenetic) or extrinsically (environmental) determined fates. They took motor neurons from the anterior spinal cord (cervical level of the vertebrae) of a mouse embryo and transplanted them to the primary motor cortex of a postnatal mouse pup. They found that the transplanted motor neurons did not innervate muscles in the arm like they did in their normal environment. The grad student then surmised that these motor neurons fates and connectivity are defined by environmental rather than intrinsic epigenetic factors.
1. While this transplant experiment may not be the best, was the grad student correct in their conclusions? Explain.
The grad students did not arrive at the proper conclusion. Their analysis that extrinsically regulates the fates and connectivity of motor neurons is not an accurate conclusion to arrive at from the mentioned findings.  Motor neurons, similar to other types of cells in the vertebrae, get their identifying features in reaction to placement indicators which act on the dorsoventral and rostrocaudal axial line within the neural tube. Lanes regulating motor neuron sub-classification necessitate extrinsic signals, customarily represented as secreted morphogens, and intrinsic signals. This classification describes their cell type-specific transcription factors. The intrinsic signals are fundamental elements when considering the mechanisms that regulate motor pool specifications, particularly so since transcription consideration aspects are illustrated by motor neuron subtypes in a differential manner, and supposedly control the downstream genes with critical involvement in motor axon guidance decisions. With this in mind, the experiment did not satisfy the intrinsic conditions specific to their functionality.
2. Construct a better transplant experiment than the one performed by the grad student that would give better evidence for or against their original conclusion. 
In a proper experiment, the cells will have to prepared before transplant. The motor neurons will be resected from the spinal verterbrae of a mouse embryo and placed in ice-cold Hanks’s balanced solution. The neurons will then be dissociated using papain-containing dissociation solution and suspended in a neurobasal medium with constituent supplements. Analysis would follow to estimate and assess the constitution of manganese in the sample. The left sciatic nerve of the postnatal mouse pup would be transected at mid-thigh. The motor neurons will then be suspended in 10µl medium prior to transplant. 
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