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            Abstract
Non-mammalian vertebrates have an intrinsically photosensitive iris and thus a local pupillary light reflex (PLR). In contrast, it is thought that the PLR in mammals generally requires neuronal circuitry connecting the eye and the brain. Here we report that an intrinsic component of the PLR is in fact widespread in nocturnal and crepuscular mammals. In mouse, this intrinsic PLR requires the visual pigment melanopsin; it also requires PLCÎ²4, a vertebrate homologue of the Drosophila NorpA phospholipase C which mediates rhabdomeric phototransduction. The Plcb4âˆ’/âˆ’ genotype, in addition to removing the intrinsic PLR, also essentially eliminates the intrinsic light response of the M1 subtype of melanopsin-expressing, intrinsically photosensitive retinal ganglion cells (M1-ipRGCs), which are by far the most photosensitive ipRGC subtype and also have the largest response to light. Ablating in mouse the expression of both TRPC6 and TRPC7, members of the TRP channel superfamily, also essentially eliminated the M1-ipRGC light response but the intrinsic PLR was not affected. Thus, melanopsin signalling exists in both iris and retina, involving a PLCÎ²4-mediated pathway that nonetheless diverges in the two locations.
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                    Figure 1: 
                        Intrinsic PLR of mouse.
                      [image: ]


Figure 2: 
                        Intrinsic photosensitivity of iris sphincter muscle of other mammals.
                      [image: ]


Figure 3: 
                        Dependence of intrinsic PLR on melanopsin.
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Figure 4: 
                        Phototransduction mechanism underlying intrinsic PLR.
                      [image: ]


Figure 5: 
                        Phototransduction mechanism and components underlying ipRGC intrinsic light response.
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Figure 6: Simultaneous direct (ipsilateral) and consensual (contralateral) PLRs to unilateral illumination for different mouse genotypes  in situ. [image: ]
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Contraction of the mammalian iris in response to light has been thought to require neuronal circuitry connecting the retina to the brain. Now King Yau and colleagues report the surprising observation that in a wide variety of mammals, the eye's pupil is intrinsically photosensitive. Iris muscles isolated from nocturnal mammals such as mice â€” but not from primates â€” contract when exposed to light through the action of a melanopsin-based signalling pathway that partially overlaps with its retinal counterpart. Previously, the intrinsic pupillary reflex was thought to be an exclusive property of lower vertebrates such as fish, amphibians and birds.
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