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Establishing the causality between memory and specific neuronal ensemble

Matsuo, Naoki
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Memories are changed dynamically over the course of time and by our daily
experiences. To examine whether the original memory trace remains despite the disappearance of the
behavioral expression of the memory, we performed pharmacogenetic neuronal activation using transgenic
mice expressing hM3Dg DREADD (designer receptor exclusively activated by designer drug) under the control
of the activity-dependent c-fos gene promoter. Neuronal ensembles activated during fear-conditioned
learning were tagged with hM3Dg and subsequently reactivated after extinction training. The mice
exhibited significant freezing, even when the memory is no longer triggered by external conditioned
stimuli. The results suggest that some of the original fear memory trace are resistant to extinction, and
such residual plasticity might reflect the persistent memory trace that is sufficient to evoke fear
memory recall.



Matsuo et al., Science 2008 Reijmers,
Perkins, Matsuo, Mayford, Science 2007
(1) cfos-tTA x tet0-ChR2(

)
Immediate-Early Genes (IEGS)
c-fos ChR2( )
tTA (tetracycline-regulated transactivator)
tetO
ChR2
tTA (Dox) H134R
tetO tet0
ChR2
ChR2
ChR2
Dox
tTA(H100Y)
Science 2007
ChR2 Venus

DNA

(2) cfos-tTA x tet0-DREADD
DREADD (Designer Receptors Exclusively
Activated by Designer Drug) G

Gq DREADD

Frankland
& Bontempi, Nat Rev Neurosci. 2005 DREADD
cfos-tTATg
tetO-DREADD Tg
Lesburgueéres et al., Science 2011 cfos-tTA x tetO-DREADD
Tg




(Post Traumatic Stress Disorder :PTSD)

cfos-tTA x tet0-ChR2(

)
DNA
C57BL/6J
cfos-tTA Tg
Dox
ChR2-Venus
Dox
cfos-tTA x tetO-DREADD
cfos-tTA x tet0-ChR2
Dox
DREADD
DREADD CaMKlla
DREADD
clozapine-N-oxide
(CNO)
DREADD
Dox cfos-tTA x tetO-DREADD
DREDD
Dox
DREADD
(UR)
us) (CS)
CS
CNO
CNO Tg
CNO CNO

Yoshii, Hosokawa & Matsuo

Matsuo, N.
Irreplaceability of neuronal
after memory allocation.
Cell Reports 11, 351-357 (2015)

ensembles

4, €001
(2015)

64, 36-40 (2013)

9

92
Visualization of Neural Representations
of Memory

27 3 22

88
Dynamic Changes in Hippocampal Ensemble

Activities Associated with Contextual
Fear Memory Generalization
27 3 19

37
Manipulation of Memory Engram Using

Chemical Genetics
26 9 12

36
Approach  for Understanding the
Mechanism Linking Multimodal Information
to Emotional Behavior
2




24 12 11

2014 233-250

(2014)
o 0
o 0

http://www._mbn_med.osaka-u.ac.jp/mbn/Ho

me.html
@
MATSUO, Naoki
10508956
@

®




