< OF B /O
C
A

Artificial association of pre-stored information to generate a qualitatively new memory .,
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Question Methods Conclusions

> Virus injection » The arc catFISH revealed expression of neuronal assemblies that were activated during the context pre-exposure and

Sensory input The pLenti-TRE::EYFP and pLenti-TRE::ChR2-EYFP plasmids were constructed and used for LV preparation as described previously {coshen, I the IS in hippocampal CA1 and the BLA.

di ifi : . : . : )
corresponcing 9 speciiic event “Cell A” repeatedly or persistently et al.,, (2011) Cell 147, p678-}. The LVs were stereotaxically injected into CAl1 and the BLA of the right hemisphere of c-fos::tTA mice purchased from the
MMRRC.

takes part in firing “Cell B", firing of the ey - ' >Ex vivo electrophysiology > The entirely artificial activation of the two separate sets of neuronal assemblies, without any new sensory input from

B cell is increased. T . . . . . . . : .
Cell A = LTP (Hebbian rule) < | - | Transverse brain slices were prepared from, and_the mgmbrane potential of ChR2-EYFP-expressing neurons in the CAl and BLA regions was the conditioned and unconditioned stimuli (the context pre-exposure and foot shock), was capable of connecting two
- A R T T AR recorded under whole-cell current-clamp mode. Light stimulation (465 nm, 20 Hz, 5 msec, 40-pulse) was delivered with a high-power LED independent events

illumination system.

If distinct “cell ensembles” are ‘ < jati »Histology . . . " . . . . _
activated in temporal proximity, An arc catFISH analysis was performed according to previous studies {Guzowski, J. F. et al., (1999) Nat. Neurosci. 2, p1120-}. FOr immunohistochemistry, brain » This artificially associated memory shared several characteristics with a physiologically associated memory: Both

this would enable storage sections were incubated with ant.i-GF!D (1:1000, Molec_ular Probes, A11122) and/or anti-c-Fos (1:1000, Santa Cruz, sc-52-G) antibodies followed depended on NMDAR activity and protein synthesis, both were long lasting (at least four weeks), and both underwent
associative memory ?? by treatments with secondary antibodies and then subjected to confocal microscopy. generalization.
, »Behavioural analysis
Group of repeatedly 9 W | Mice were pre-exposed to context for 6 min, returned to the home cage for 30 min, and then given a 0.8 mA foot shock for 2 sec in context A _ _ _ _
co-activated cells becoming wired (CECICEETT " after 5 sec of acclimation. The ‘unpaired’ paradigm used distinct contexts for pre-exposure (context B) and the IS in context A. The ‘paired’ » This result suggests that synchronous activation of cell assemblies

paradigm used the same context (context A) for pre-exposure and the IS. The memory tests of the ‘unpaired’ and ‘paired’ conditions were corresponding to two distinct events could generate an artificial link

performed in contexts B and A, respectively. Cannula-implanted and LV-injected c-fos::tTA mice were maintained on Dox food pellets (40 mg/kg). between these memorv episodes

The mice were taken OFF Dox for 2 days and then trained with the ‘unpaired’ paradigm. After 24 h, the mice were anaesthetised for ~4 min and Y €p '

optic fibres were attached through the cannula. The mice were returned to the home cage for 20-25 min before optical stimulation (473 nm light, _ _ _ _ _ _

20 Hz, 10 msec) was delivered in the home cage for 2 min. Five minutes after the end of the stimulation, the optic fibre was detached, and the » This mechanism may underlie memory updating by incorporating novel Artificial O assoclative memory

mice were returned to the home cage. The mice were put into context B for the fear memory test. information into pre-existing networks to form qualitatively new memories.

_ Cell ensemble A Cell ensemble B

together by enhanced synapses is
functional
= “Cell ensemble”.




