The translational repressor Brat constrains regenerative growth to
ensure proper patterning after tissue damage
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A key question in regeneration biology is how regenerating tissue undergoes repatterning and ensures replacement of the correct cell types. By using genetic tools to damage and induce regeneration in third-instar wing imaginal discs, we have
identified mutants that have aberrant patterning in the regenerated structure. Through this screen we have shown that the translational repressor brain tumor (brat) is a regulator of both growth and patterning during regeneration. While brat/+ wing
discs regenerated better than controls, the resulting adult wings had disrupted wing margins. The enhanced regeneration in brat/+ mutants was due to elevated expression of Wingless and Myc, which promote regenerative growth, as well as
elevated expression of Dilp8, which delays pupariation. However, it was unclear why regenerating tissue would constrain expression of these pro-regeneration factors. Interestingly, overexpressing Myc after tissue damage to replicate the
enhanced-regeneration phenotype also caused a disrupted margin phenotype. We determined that this aberrant patterning was not caused by enhanced growth itself, but rather by elevated expression of Myc targets such as the transcription factor
Chinmo, which negatively regulates the margin cell fate gene cut. Thus, Brat constrains expression of the pro-regeneration factor Myc, and this constraint prevents aberrant patterning of the regenerated structure.
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 TRIM32 and TRIM3 are vertebrate orthologs of Brat.
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