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Now, Kuhl et al.1 provide the neuroscience 
community with the opportunity to track 
reactivated memories and the ability to inves-
tigate the dynamic nature of memory.
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reactivation is critical for the fate of the old 
memory. A central question that remains is 
whether the reactivation as detected reflects a 
restrengthening of memory through replay3 or 
an active trace change, as described for recon-
solidation4 and schema-dependent updating5. 
Replay occurs off-line and usually without per-
ceptual input. When reactivation occurs in the 
presence of perceptual input, reactivated traces 
become unstable (a process that is critically 
dependent on the posterior hippocampus14) 
and require reconsolidation4. However, Kuhl 
et al.1 found the opposite: reactivation during 
novel learning protects memories from being 
forgotten, although on a much shorter time 
scale. A potential interpretation of these seem-
ingly contradicting findings is that the reac-
tivated memory and the current perceptual 
input can be integrated in such a way that the 
old memory is updated. Such integration has 
been shown to depend on the hippocampus 
and pre-existing knowledge5,15. Determining 
which of these processes underlie the findings 
of Kuhl et al.1 requires further investigation. 
Regardless, a neural correlate of memory reac-
tivation has been very difficult to detect thus 
far, as the timing of reactivations is unknown. 

whereas pattern separation might subserve 
encoding10. Thus, it is interesting to note that 
a subsequent memory effect was located in 
the anterior hippocampus during AB study, a 
region previously associated with novelty and 
memory encoding11,12, whereas the subsequent 
memory effect for AB pairs during AC study 
was located in the posterior hippocampus and 
parahippocampal gyrus, regions that are con-
sidered to support retrieval11,12. In addition, 
the greatest subsequent memory effect for AB 
pairs during AC study in the between-subjects 
analysis was found in the medial prefron-
tal gyrus, an area previously associated with 
pattern completion and memory retrieval13. 
Although interesting, this pattern completion 
interpretation remains speculative. Pattern 
separation in the dentate gyrus is thought to 
precede and enable pattern completion in hip-
pocampal CA1 region9. Thus, as the authors 
note, both may have occurred in this task; 
however, the spatial resolution of fMRI does 
not allow them to be separated.

In sum, Kuhl et al.1 provide us with a con-
vincing demonstration that memories of old 
information can be reprocessed when new, 
similar information is learned and that this 

Speedy rod signaling
Rod photoreceptors in the mammalian retina allow vision under dim light 
conditions, when cones are not sufficiently activated. The rod light response, 
however, is relatively slow. Rods transmit their signals mainly to two effector cell 
types—to the ON bipolar cells by means of a synapse consisting of metabotropic 
glutamate receptors, and to adjacent cones by means of gap junctions. A third 
type of contact has been reported as well, between about 20% of rods in the 
mouse retina and a particular subset of OFF bipolar cells, the b2 cells. It was, 
however, not clear whether these contacts formed functional synaptic connections.

Now, Li, Chen and DeVries, on page 414 of this issue, characterize the 
electrophysiological properties of these contacts in slices from ground squirrel 
retina. The b2 bipolar cells, in contrast to the rod ON bipolar cells, express fast 
ionotropic AMPA-type glutamate receptors in their postsynaptic endings and could 
therefore mediate faster signaling.

The picture shows a b2 OFF bipolar cell (green) contacting a rod (red). The 
outer segment of the rod cell is stained blue for rhodopsin. Recording from such 
cell pairs, the authors found that kinetics of synaptic transmission between 
these cells is as fast and transient as transmission between cones and b2 bipolar 
cells and five to ten times faster than transmission between rods and rod ON 
bipolar cells or rods and cones. In other respects, too, such as synaptic vesicle 
replenishment, the rod–b2 OFF bipolar cell synapses resemble cone–b2 OFF 
bipolar cell synapses.

Although this study does not tease out any specific contribution of the new 
fast transmission circuit component to rod-mediated vision, the discovery of 
fast rod signaling is surprising in itself. One may speculate that at intermediate 
light intensities, cones and a subset of rods collaboratively activate the b2 cell–
driven OFF circuitry. We look forward to future work revealing the physiological 
significance of this new input. Annette Markus
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