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Commentary on Le Douarin, 1973 and 1974
Developmental Biology has a long, rich history of publishing papers that have influenced the field for decades. As 2019 marks the 80th
anniversary of the Society for Developmental Biology, I thought it would be useful to republish a sampling of these classic papers both to
highlight their impact and also to give a sense of how the field has advanced.

To begin this series, I have chosen two papers by Nicole Le Douarin and colleagues that are personally important to me and helped to
shape my thinking as a young scientist. The first is a technical note that introduces the quail-chick chimera grafting technique; the second
one, published one year later, utilizes the technique to test the developmental potential of neural crest cells by grafting them to other axial
levels. Published in Developmental Biology in 1973 and 1974, respectively, these papers were paradigm shifting in the neural crest field and
established Le Douarin as one of the most influential scientists of the 20th century.

In the 1970s, the quail-chick chimera was a pivotal technology that transformed cell lineage analysis in higher vertebrates. Le Douarin
recognized that quail and chick embryos are of similar sizes and develop at similar rates under the same conditions, yet quail cells can be
distinguished by the condensed mass of heterochromatin in their nucleolus. In contrast, chick cells are euchromatic such that the two cell
types can be recognized by staining for DNA and ultrastructural analysis (Le Douarin, 1973). To perform lineage analysis, Le Douarin and
colleagues transplanted quail neural tubes in place of chick neural crest populations. First, this was used to map the normal derivatives
arising from the neural crest all along the body axis. These studies represent the most complete understanding of the derivatives that arise
from the neural crest to date.

The second paper extends the quail-chick chimeric technique to test the developmental potential of the neural crest from different
regions of the body axis when grafted to ectopic sites (Le Douarin and Teillet, 1974). The results showed that neural crest cells have broader
developmental potential than they normally expressed. For example, when trunk cells were transplanted to the vagal (neck) level, they
acquired the ability to migrate into the gut and were able to differentiate into enteric ganglia. This shows that trunk neural crest cells are
capable of broader differentiative ability. It also shows that these cells can follow migratory cues that are appropriate for cells arising from
the location to which they were transplanted. Similarly, cranial neural crest cells transplanted to the trunk can follow normal trunk
migratory pathways and give rise to derivatives appropriate for site of transplantation, like sympathetic ganglia and cells of the adrenal
medulla. However, some cells also formed ectopic cartilage, which is appropriate for their site of origin but not for the site of trans-
plantation. Thus, some neural crest cells express their intrinsic program whereas others are flexible and adopt fates to one appropriate for
their new environment. Importantly, this technique enables investigators to challenge the developmental plasticity of cell populations by
putting them into ectopic locations.

Today, cell lineage analysis has undergone a resurgence of interest with the advent of tracers including inducible Cre and Confetti lines,
other lineage markers, and bar-coded single cell RNA-seq, yet still we use these classical papers as reference for our modern experimental
techniques. To put these classical papers in context, the quail-chick chimera in its time had similar impact on the ability to study cell
lineage not only for neural crest development but also in many other developmental contexts.
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