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Figure 1| Glucose uptake in cone cells. a, Intermingled rod and cone photoreceptor cells in the outer
portion of the retina receive glucose from blood vessels, through retinal pigmented epithelial (RPE)
cells. Glucose uptake in photoreceptors is mediated by the transporter protein Glut-1, which interacts
with another protein, Basigin-1. Ait-Ali et al’ demonstrate that a protein secreted from rods, called
rod-derived cone viability factor (RACVF), associates with Basigin-1 to improve glucose uptake and

the production of energy from glucose by inducing the formation of a more active form of Glut-1. b, In
diseases such as retinitis pigmentosa, in which rods die, cones seem to be unable to take up enough
glucose to fuel their metabolism, and so also die. ¢, The authors show that this defect can be prevented by

addition of RACVE

levels of NADPH are likely to be crucial to
cone survival because, in addition to its role in
anabolic processes, it is needed for pathways
that detoxify free radicals in hyperoxic retinas.
Injection of antioxidants® or viral-vector deliv-
ery of genes that fight oxidation® prolong cone
survival in mouse models of retinitis pigmen-
tosa, supporting the theory that oxidation is a
cause of cone death.

Healthy photoreceptors are metabolically
very active’, and so require high levels of glu-
cose, which is delivered from the bloodstream
through retinal pigmented epithelial cells.
Because NADPH is produced by the oxida-
tion of glucose, the demand for glucose in
hyperoxic conditions is likely to be exception-
ally high. A glucose transporter protein called
Glut-1, located on the cell surface, mediates
glucose uptake by photoreceptors, and evi-
dence suggests’ that a failure to take up suf-
ficient glucose might contribute to cone death
in retinitis pigmentosa. But there is a puzzling
aspect to this model — glucose is delivered to
the retina at a high rate and, after the death of
rods, cones should have access to higher than
normal levels of glucose. This suggests that
there must be an added level of complexity
underlying glucose uptake in cones.

Another factor that supports cone-cell
survival'’ is a protein secreted from rods, called
rod-derived cone viability factor (RACVF)"',
that may have antioxidant activity. The cones
of mice lacking RACVF are more susceptible to
oxidative damage than those of controls, and

these mice show reduced photoreceptor activ-
ity with ageing'’. Ait-Ali et al. therefore set out
to explore the mechanism by which RACVF
promotes cone-cell survival. Using mass
spectrometry, they identified a protein, called
Basigin-1, that binds to RACVE. Basigin-1 is
found on the surface of cones and is known"’
to cause retinitis pigmentosa when mutated
in mice. The authors also identified Glut-1 as
a Basigin-1-binding protein. But a previous
study showed that, contrary to what might
have been expected, loss of Basigin-1 did not
affect the expression of Glut-1 or, for the most
part, its distribution in the retina".

Ait-Ali and colleagues observed that
addition of RACVF increased glucose uptake,
lactate release and ATP production in
photoreceptor cells in vitro — three cellular
responses suggesting that RACVF increases
metabolic flux. Furthermore, the authors
found that a decrease in levels of Basigin-1
and Glut-1 eliminated the ability of RACVF to
promote photoreceptor survival. The authors
propose that RACVE, Basigin-1 and Glut-1
form a complex at the cell surface that
increases glucose uptake (Fig. 1). However,
the level of Glut-1 on the cell surface did
not increase after RACVF addition, leading
the researchers to suggest that this complex
instead acts to increase levels of the active
form of Glut-1. Future work should test this
model. It will also be of interest to study the
potential antioxidant role of RACVE, together
with the formation and activity of this
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three-protein complex, which might, as Ait-Ali
et al. suggest, depend on a redox-sensitive
interaction between RACVF and Basigin-1.

A study published earlier this year showed
that the delivery of RACVF in mice with retini-
tis pigmentosa using an adeno-associated virus
(AAV) prolonged cone survival and function®.
AAV is a safe and effective vector that is used
for ocular gene therapy in humans'®, and this,
together with Ait-Ali and colleagues’ finding
that Basigin-1 is expressed in human retinas,
suggests that AAV-RACVF might be an effec-
tive way to treat many types of photoreceptor
disease. Owing to the large number of disease
genes that cause blindness in humans, a treat-
ment that could promote the survival of cones
in a gene-independent manner would be a
welcome prospect. m
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ADDENDUM

The News & Views article ‘Alzheimer’s
disease: From big data to mechanism’ by
Vivek Swarup and Daniel H. Geschwind
(Nature 500, 34-35; 2013) commented on
the paper ‘Integrative genomics identifies
APOE ¢4 effectors in Alzheimer’s disease’
by H. Rhinn et al. (Nature 500, 45-50;
2013). This paper has now been retracted.
For further information, see http://dx.doi.
org/10.1038/nature14591
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