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Sample 1: Shavenbaby Couples Patterning to Epidermal Cell Shape Control.
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Introduction

morphogenesis, a process whereby each cell acquires a specific shape
depending upon its individual identity. Although the mechanisms that permit
the patterning of a cellular field are now relatively well understood in
different systems, how cell fate becomes translated into cell-shape control
remains largely unknown.

transcription factors progressively refine the different cellular territories and
define their respective identity [1]. Signaling pathways then act to establish
boundaries between adjacent cell fields (reviewed in [2,3]) and participate in
the regulation of the size of these territories through the control of cell
survival [4]. Finally, when the epidermis is composed of a monolayer of post-
mitotic cells, signaling pathways specify cell fates, ultimately determining
morphological differentiation [1,2,5]. Epidermal cells in a given embryonic
segment display a stereotyped pattern of two distinct morphological fates:
cells with a smooth apical surface, which generate naked cuticle, and cells
producing actin-rich cytoplasmic extensions, which eventually become the
mature larval microtrichiae or trichomes, generally called denticles (ventral)
and hairs (dorsal).
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the Wingless (Wg) pathway determines the naked fate [6], whereas
activation of the d-EGF-receptor (DER) pathway promotes denticle formation
[7]. In addition, Serrate-Notch signaling also contributes to define the
denticle field [8,9] through a fine-tuning of the extent of DER activation [10].
The activities of Wg and DER pathways on epidermal differentiation converge
svb transcription in denticle-forming cells, whereas Wg acts as a repressor in
the naked territories (Figure 1A), leading to the precise expression of svb in
denticle cells. In turn, svb is required for denticle formation, since svb
mutants display essentially naked cuticle. In addition, the ectopic expression
of svb in smooth cells is sufficient to produce cuticular extensions [11], which
nevertheless do not display the typical morphology of denticles, likely
because those cells lack auxiliary factors involved in the fine shaping of these
structures. svb, which encodes a zinc finger transcription factor [12-14], is
the most-downstream regulator so far known to specify the denticle pattern
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hairs are replaced by naked cuticle [16]. Somewhat surprisingly, given the
large number of genes that are theoretically capable of modifying dorsal hair
patterning [1], all cases of dorsal hair-pattern evolution examined in
dipterans are the consequence of the modification of svb expression only
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[19].
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formation or bundling. We provide evidence that svb directly controls the
transcription of miniature (m), which encodes a membrane protein containing
a Zona Pellucida (ZP) domain, and we show that m is required for the
membrane/cuticle interaction in the denticle. We also identified a svb target
responsible for denticle pigmentation, therefore demonstrating that svb
coordinates several aspects of denticle differentiation. Finally we show that
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svb regulates the same set of genes for the formation of dorsal hairs and
suggest that the evolution of the dorsal hairs pattern in D. sechellia results
from the concerted modification of the expression of cellular effectors
regulated by svb.
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