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Dianne Fristrom's 1976 paper was a pioneering contribution in developmental and cell biology, and one that spawned and informed a number of
papers emerging from the morphogenesis group at the University of California, Berkeley in the years following, and many more thereafter and else-
where. Until this study, epithelial participation in morphogenesis was thought of in terms of cell division, growth, spreading, and bending of sheets of
cells, cells linked by circum-apical junctions into a contiguous arrays much like a grouted mosaic of tiles on floors and serving as mechanical and
physiological barriers, properties that seemed to rule out any planar deformations due to cell rearrangements. Based on previous work (Fristrom and
Fristrom, 1975), the 1976 paper laid out two alternative ways that epithelial tubes, in this case, the Drosophila imaginal leg disc, could become narrower
and longer with a given number of cells: change in cell shape, or change in cell arrangement. Fristrom tested these alternatives with a difficult
morphometric analysis of scanning electron micrographs of the basitarsal region of leg discs at several intervals during their evagination, an analysis
that revealed halving of the number of cells in its circumference and doubling the number in its length. The conclusion was clear; epithelial cells, tightly
bound into a “pavement” by apical septate junctions could rearrange and potentially play and active role in the tissue shape changes of morphogenesis!

More papers followed in the 1980s (see Fristrom, 1982, 1988), and this work contributed to an exciting time in morphogenesis at Berkeley over this
period. It stimulated a number of studies there and elsewhere on epithelial cell rearrangement in many systems, including invagination and archenteron
elongation in echinoderms (Hardin and Cheng, 1986; Hardin, 1989), in axis extension of Xenopus laevis (Keller, 1978), and in epiboly of the fish,
Fundulus heteroclitus (Keller and Trinkaus, 1987). Computer modeling studies of cell rearrangement and other aspects of epithelial morphogenesis were
done in several systems (Odell et al., 1981), Oster and Welicky (1990), Weliky and Oster (1990), and Weliky et al., (1991). The mechanisms and
morphogenic functions of cell rearrangement were topics of vigorous discussion in the very popular “Embryology Club”, a Wednesday evening col-
loquium (and graduate class) at Berkeley. Many unsuccessful attempts were made in the 1980s to live image cell rearrangement during the complex
unfolding and elongation of the imaginal disc. Then Condic et al. (1991) found that a novel mechanism of apical cell shape change also contributes to
elongation of the imaginal leg disc, a contribution larger than that of cell rearrangement in a particular region, which took some attention away from cell
rearrangement. Finally, thirty-some years after Dianne Fristrom's 1976 paper, Taylor and Adler (2008) used time-lapse confocal imaging of GFP
expression, driven in defined domains of the leg andwing discs, to show directly that cell rearrangement and cell division occur throughout the imaginal
wing and leg discs and contribute to their elongation during evagination. Fristrom (1976) is the beginning of long story of how cell rearrangement has
come to be known as one of the most widely distributed, most important, and most studied mechanisms of morphogenesis, a “household” word in
developmental biology.
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