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    Abstract
Both transcriptional and post-transcriptional regulation of gene expression play significant roles in diverse biological processes, but little is known about how post-transcriptional regulation impacts retinal development. Here we report our study of the function of two members of the TTP (tristetraprolin) mRNA binding protein family, Zfp36l1 and Zfp36l2, in the developing retina. TTP proteins are highly conserved CCCH zinc finger proteins, which carry out their functions by promoting target mRNA decay and modulating translation. We found that Zfp36l1 and Zfp36l2 were expressed in retinal progenitor cells (RPCs) during development and Müller glial cells and photoreceptors in the mature retina. Our analysis of the mutant retinas showed that, whereas the single knockout retinas were largely normal, the double knockout (DKO) retina showed decreased RPC proliferation and increased differentiation of multiple retinal cell types. RNA-seq analysis confirmed the imbalance of proliferation and differentiation in the DKO retina. Gene ontology and in silico target gene analysis indicates that Zfp36l1 and Zfp36l2 exert their function by directly regulating multiple classes of proteins, including components of multiple signaling pathways such as the sonic hedgehog pathway and the Notch pathway, cell cycle regulators, and most interestingly transcription factors directly involved in retinal differentiation. These results reveal a new tier of gene regulation controlling retinal development.
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