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            Abstract
Computation in the nervous system often relies on the integration of signals from parallel circuits with different functional properties. Correlated noise in these inputs can, in principle, have diverse and dramatic effects on the reliability of the resulting computations1,2,3,4,5,6,7,8. Such theoretical predictions have rarely been tested experimentally because of a scarcity of preparations that permit measurement of both the covariation of a neuronâ€™s input signals and the effect on a cellâ€™s output of manipulating such covariation. Here we introduce a method to measure covariation of the excitatory and inhibitory inputs a cell receives. This method revealed strong correlated noise in the inputs to two types of retinal ganglion cell. Eliminating correlated noise without changing other input properties substantially decreased the accuracy with which a cellâ€™s spike outputs encoded light inputs. Thus, covariation of excitatory and inhibitory inputs can be a critical determinant of the reliability of neural coding and computation.
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                    Figure 1: 
                        Effects of noise correlations on the variability of synaptic current and spike output.
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Figure 2: 
                        Near-simultaneous recording of excitatory and inhibitory synaptic input to an ONâ€“OFF directionally selective ganglion cell.
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Figure 3: 
                        Strength and impact of noise correlations in synaptic inputs to primate midget ganglion cells.
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Figure 4: 
                        Strength and impact of noise correlations in synaptic inputs to ONâ€“OFF directionally selective ganglion cells.
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        Editorial Summary
Neural activity in the balance
The encoding of physical stimuli by the nervous system is thought to depend on the correlation between various input signals, but this theory has rarely been empirically tested. Jon Cafaro and Fred Rieke introduce a novel recording technique for simultaneously measuring excitatory and inhibitory conductances of retinal ganglion cells, and show that excitatory and inhibitory inputs are strongly correlated, thereby cancelling each other out. On reintroducing these conductance changes into the cell with or without correlations, they find that, as predicted by theoretical work, correlations significantly increase the reliability of the spiking response.
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