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fragments of the leg disc of Drosophila melanogaster”: Schubiger, G. (1971)
To celebrate the Society for Developmental Biology's 80th anniversary, Developmental Biology is reaching into its archives to republish a set of
editorially-curated classic papers. For my part, I have chosen to highlight some of Gerold Schubiger's seminal work on Drosophila imaginal discs,
published in 1971 while he was working in the lab of Howard Schneiderman at UC Irvine. As Gerold was my PhDmentor from 1996 to 2001, it's difficult
to separate a deep personal regard for the author from a purely professional perspective. Nevertheless, my time in his lab left me with a unique
appreciation for the classic imaginal disc studies he carried out together with a group of his esteemed colleagues. Performed in the decades prior to a
brewing revolution in Drosophila developmental genetics, their body of work helped establish the logical foundation for a molecular-genetic approach to
pattern formation that blossomed nearly 20 years later. As we now know, that golden era yielded profound insights into signaling pathways, growth
regulation, morphogen gradients, and more.

In the decade prior to the 1971 paper highlighted here, a group of Drosophila luminaries including Ernst Hadorn,Walter Gehring and Antonio Garcia-
Bellido were leveraging the transplantation methods of Ephrussi and Beadle (1936) to provide a progressively more complex view of imaginal disc
pattern formation and cell determination, as well as the associated process of transdetermination. These experiments began with simple fate-mapping
studies, including earlier works by Schubiger as a student of Hadorn, wherein fragments of imaginal discs were injected into larval hosts in order to
determine which adult cuticular structures were differentiated. Because specific structures (bristles, bracts, and sensillae for example) were stereo-
typically differentiated from distinct regions, highly detailed fate maps could be generated for each imaginal disc. As a further experimental evolution to
explore the maintenance of determined cell states, the same imaginal disc fragments were also cultured under growth-permissive conditions in adult
female hosts, explanted, and then re-transplanted into larval hosts for differentiation and analysis. These challenging manipulations led to the stunning
discovery that given time, certain imaginal disc fragments could grow and exhibit unexpected regulative behaviors, producing more cuticular structures
than expected from the fate map. Evenmore intriguing, some cultured fragments could even differentiate structures associated with other imaginal discs
(such as wing tissue growing from a leg), a phenomenon known as transdetermination.

Dismissed by some regeneration purists as phenomenological folly, we can imagine that analyzing the mysterious regulative behaviors of cultured
disc fragments could be regarded as a distraction from the central issues of developmental biology. Nevertheless, today Schubiger's painstakingly
rigorous 1971 analysis of regeneration, duplication and transdetermination in the leg disc stands as a classic Developmental Biology manuscript
remarkable for both its simplicity and its conceptual impact on the field. Reading the paper with a modern eye offers a fascinating window into the
logical underpinnings of imaginal disc development, as Schubiger exploits careful observation to probe the elemental relationships between cell
proliferation and cell determination, and between growth and regeneration. Although similar experiments had been performed in other insect species,
because this paper and a host of related studies were performed in Drosophila they collectively set the stage for future genetic analyses catalyzed by the
paradigm-shifting screens of Wieschaus and Nusslein-Volhard that would be published 10 years later. Careful, curiosity-driven descriptive work is the
foundation upon whichmodern Developmental Biology is built, and refreshingly free from either mechanism or artifice, this classic paper reflects a pure
essence of the field.
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