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Aryl hydrocarbon receptor nuclear translocator-like protein 1 (ARNTL) or Brain and Muscle ARNT-Like
1 (BMAL1) is a protein that in humans is encoded by the Bmal1 gene, also known as ARNTL, MOP3,
and, less commonly, BHLHE5, BMAL, BMAL1C, JAP3, PASD3, and TIC.

BMAL1 is a core component of the mammalian circadian clockwork. Removal of BMAL1 from the
retina significantly affects visual information processing in both rod and cone pathways. To identify
potential pathways and/or molecules through which BMAL1 alters signal transmission at the cone
pedicle, we performed an RNA-seq differential expression analysis between cone-specific Bmal1
knock out cones (cone-Bmal1-/- ) and wild type cones. We found 88 genes differentially expressed.
Among these, Complexin3 (Cplx3), a SNARE regulator at ribbon synapses, was downregulated fivefold
in the mutant cones. The purpose of this work was to determine whether BMAL1 and/or the cone clock
controls CPLX3 protein expression at cone pedicles. We found that CPLX3 expression level was
decreased twofold in cone-Bmal1-/- cones. Furthermore, CPLX3 expression was downregulated at
night compared to the day in wild type cones but remained constitutively low in mutant cones both
day and night. The transcript and protein expression levels of Cplx4–the other complexin expressed in
cones– were similar in wild type and mutant cones; in wild type cones, CPLX4 protein level did not
change with the time of day. In silico analysis revealed four potential BMAL1:CLOCK binding sites
upstream from exon one of Cplx3 and none upstream of exon one of Cplx4. Our results suggest that
CPLX3 expression is regulated at the transcriptional level by the cone clock. The modulation of CPLX3
may be a mechanism by which the clock controls the cone synaptic transfer function to second-order
cells and thereby impacts retinal signal processing during the day/night cycle 1).
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