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Figure 4: Long-term stability of memory against spontaneous activation.

(a) Dendritic and somatic activities of the two-compartment CA3 neurons are shown before and during the
first traversal on a one-dimensional track. (b) Dendritic activity and firing sequences during spontaneous
activity are shown together with inhibitory inputs to the dendritic compartments. (c) Activity of the two-
compartment network model during traversals on the one-dimensional track is shown after exposure to
spontaneous activity. (d) Similarly, such network activity is shown in the case that the dendritic inhibition was

removed during the exposure to spontaneous activity.
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Figure 5: Orthogonal memory formation in a Y-maze.

(a) Behavioral paradigm is schematically illustrated. The animal starting from the junction successively visits
three arms on a Y-maze. (b) In the initial setting of the recurrent network, a DG input triggers three firing
sequences when the animal is at the junction of the Y-maze. Each branch of sequence consists of 150 neurons.
(c) Spontaneous activity is shown for the three branches of the two-compartment network model before the
exploration. (d) The dendritic and somatic activities of the two-compartment network model during the first
run on the Y-maze. Time evolution of inhibitory inputs to the dendritic compartments is also shown. (e)
Activity of the two-compartment network model during the second run is shown. (f) Activity of two-
compartment model without dendritic inhibition during the first run on the Y-maze. (g) Information per spike

was calculated over five simulation trials with and without dendritic inhibition.
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Figure 6: Memory encoding on branching firing sequences.

(@) The somatic recurrent network of the two-compartment neuron model that has a bifurcating point.
Neurons 1 to 100 constitute the trunk, 101 to 250 the left-side branch, and 251 to 400 the right-side branch.
(b) Spontaneous branching firing sequences before spatial exploration are shown. (c) The two-compartment
network model associated a sequence of sensory events (input pattern 1) is shown with the left-side branch
of synaptic pathways. (d) After this encoding, spontaneous replay was biased to the firing sequence associated
with input pattern 1. (e) The network model encoded a novel sensory sequence (input pattern 2) into the
right-side branch of synaptic pathways. (f) The relative frequency of replay of the spontaneous firing sequence
encoding input pattern 1 was calculated before and after the first experience for five simulation trials using
different random seeds. The numbers of sequences propagating into either branch were counted for 60 sec
in spontaneous activity. (g) The proposed memory encoding model utilizes a rich repertoire of branching
firing sequences in the CA3 network. (h) Sequential sensory events are associated to a branching of firing

sequences. (i) Novel sensory events are encoded into a different branch of sequences.
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